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The terminology used for the groups of photophores is presented
in figures 1 and 2, on pages 588-589.

Each fin ray that has a separate base was counted, and all rudiments
of gill rakers were counted on the first gill arch.

Radiographs were expertly made by Robert H. Kanazawa and
T. John Leppi for the various genera and species of this family, and
from those films the number of vertebrae are recorded in table 1, p. 591.

Gill (Proc. U.S. Nat. Mus., vol. 7, pp. 349-351, 1884) gives the
relationships among the genera and a list of the family and sub-
family synonymy. Gregory and Conrad (Copeia, No. 1, p. 27, 1936)
discuss the relationships of the family Sternoptyehidae with other
forms. Wilimovsky (Copeia, No. 3, pp. 247-248, 1951) eorrects the
spelling of the family name. Hubbs (Copeia, No. 2, p. 97, 1953)
thinks, as did earlier authors, that the family Sternoptychidae should be
expanded to include Gonostomatinae and the Maurolicinae. Not
having studied all the fishes in those relationships, I tentatively
assign to the Sternoptychidae those genera with a dorsal blade, exter-
nally visible and in front of the soft dorsal fin.

Family Sternoptychidae

The marine silver hatehetfishes, family Sternoptychidae, may be
distinguished as a group by the dorsal blade, which represents the
highly specialized dorsal pterygiophores, externally evident in front of
the dorsal fin. 'These pterygiophores may be fused into a thin plate
as in Argyropelecus, a small pair of bony keels as in Polyipnus, or a
single clongate spine as in Sternoptyz. Body thin, eompressed, its
depth very great; abdominal vertebrae 11, caudal vertebrae 17 to 29;
branched eaudal rays 9 -+ 8; seales probably present, very thin. The
scales are usually lost in preservation, so that they are seldom seen,
and thus from muscum speeimens no evaluation of their significanee
is possible.

The sternoptychids are deep-sea fishes with groups of characteristi-
cally arranged photophores for each genus, as are illustrated in the
figures beginning on p. 623.  They are eaught in the open sea in plank-
ton nets, trawls, and other gear in all temperate and tropieal seas from
the surface to considerable depths. Records from the Pacific indicate
depths of 16,200 feet and from the Atlantie 12,704 fect. Such depths,
however, arc inadequately documented because closing nets were
seldom used in oceanographic exploration. The fish could have been
caught somewhere between the surface and the deepest point reached
by the equipment.

The present study recognizes 9 species and 3 subspecies for Argyro-
pelecus, 1 species for Sternoptyx, and 12 species and 2 subspecies for
Polyipnus.
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TaBLE 1.—Counts of vertebrae recorded for the Sternoptychidae.
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Key to the Genera of Sternoptychidae

la. Abdominal photophores 12 and supra-abdominal 6; suprapectoral ploto-

phores 2; no supra-anal or lateral photophores, sce figure 1, p. 588.  Dorsal

blade presont and well developed in front of dorsal fin; on maxillary the

anterior teeth point posteriorly, and posteriorly located ones point ante-

viorly . . . . . . . . Argyropelecus Cocco

1b. Abdominal photophore\ IO 411(1 aupm ‘\bdnnonal none to 3; suprapectoral

photophores 3, dorsal blade present but very small and scarcely evident
externally; none of the maxillary teeth point forward.

2a. Dorsal blade present represented externally by a long spine; photophores

as follows: anal 3; branchiostegal 3; isthmus 5; preanal 3; supra-ab-

dominal none; supra-anal 1; lateral none . . . Sternoptyx Hermann

2h. Dorsal blade evident externally as a short, low paired keel just in front

of dorsal fin; photophores as follows: anal 4 to 15; branchiostegal 6;

isthmus 6; preanal 5; supra-abdominal 3; supra-anal none to 3; lateral 1.

Polyipnus Giinther
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Genus Argyropelecus Cocco

Argyropelecus Cocco, Giorn. Sci. Lett. Arti Sicilia, vol. 26, No. 77, p. 46, 1829
(type species Argyropelecus hemigymnus Coceo).

Sternoptychides Ogilby, Proc. Linn. Soc. New South Wales, ser. 2, vol. 3, p. 1313,
1888 (type species Sternoplychides amabilis Ogilby).

Pleurothyris Lowe, A history of the fishes of Madeira . . ., vol. 1, p. 64, 1843
(type species Sternoptyz olferst Cuvier).

I consider the following unidentifiable:

Argyropelecus bocagei Osorio, Mem. Mus. Bocage, Lisbon, fase. 1, p. 27,
pl. 2, fig. 3, 1909 (type loeality near Setdbal).—Seabra, Bull. Soc.
Portugaise Sci. Nat., vol. 5, fase. 3, p. 176, 1911 (Setdbal).—Nobre,
Fauna marinha de Portugal, vertebrados, vol. 1, pt. 3, Peixes
de Portugal, p. 350, 1935 (Setdbal).

Argyropelecus elongatus Esmark, Forh. Vid. Selsk. Christiana 1870, p.
489, 1871.

Species referable to the genus Argyropelecus have the following
characters in common:

Abdominal vertebrae 11; caudal vertebrae 23 to 29; branched caudal
fin rays 9+8; pectoral rays 9 to 12; dorsal 8 to 10; anal 6 to 845 or 6;
gill rakers on first gill arch 7 to 1148 to 14 totaling 15 to 25.

The number of organs in groups of photophores are as follows:

Abdominal 12; anal 6; branchiostegal 6; isthmus 6; preanal 4;
preopercular 1; preorbital 1; postorbital 1; subcaudal 4; subopercular
1; supra-abdominal 6; suprapectoral 2; for location of groups of
photophores see figure 1, p. 588.  On the maxillary the dentition is char-
acteristic because on the anterior part of that bone the teeth point
posteriorly, and on its posterior part the tceth point anteriorly.
The number of teeth pointing forward and aft is variable (see table
2, p. 592), the number appearing to increase slightly with increase in
size.

Certain species, such as aculeatus, when sexual maturity is reached,
develop spines around the subeaudal photophores and in front of them,
between the divided anal fin, around the anus, on the dorsal blade,
and on the ridges of the head. Both males and females may develop
these spines.

The various species may be distinguished on the basis of counts of
fins rays, gill rakers, and vertebrae and distribution and location of
groups of photophores. In addition, the characteristics of the post-
abdominal and preopercular spines are of utmost importance in the
recognition of species and groups of species.

An important feature of the genus is the dorsal blade, which con-
sists not of dorsal spines or rays but of more or less fused
pterygiophores, the dorsal rays having been lost. Radiographs

\
B
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show seven or cight of these pterygiophores, the last two somewhat
fused together externally, but all forming a bony blade.

Another pecularity of the genus is the lack of anal pterygiophores
opposite two or three vertebrae, usually betecen the Sth to 12th caudal
vertebrae. The pterygiophores that normally occur opposite these
vertebrae are displaced anteriorly and posteriorly, where they are
crowded between adjoining vertebrae.

In certain groups of photophores the organs in the postlarvae
increase in number with increase in length up to a certain size, after
which the full complement of light organs are formed. For example in
Argyropelecus hemigymnus, the relationship of number of organs to
standard length is:

Standard length Number of organs in certain gronpz of photophores
in millimeters Preanal Anal Suhcaudal
5.7 3 2 3
7.0 2 3 3
7.0 2 & 3
7.0 3 3 +
7.5 2 3 4
7.8 2 3 4
8.0 4 4 4
88 4 4 -4
10. 0 4 5 4
10. 0 4 6 4
10. 0 4 6 4
10. 5 4 6 4
12. 0 4 6 4
12. 8 4 6 4
1+5 4 6 4

These data indicate for . hemigymnus that the full complement
of photophores for the preanal, anal, and subeaudal groups is not
reached until a standard length of about 10 mm. is attained. In
A. aculeatus the anal photophores reach six in number at about 12 mm.
in length.

Tables 1-3 give the counts and measurements that were made for
certain species and subspecies of Argyropelecus.

Key to Specics of Argypropelecus

la. Supra-abdominal, preanal, anal, and subeaudal groups of photophores near-
ly in a straight and almost continuous line; 2 short postabdominal spines
(occasionally lacking) about cqual length, the acute angle between them
about 10 to 15 degrees; lower preopercular spine directed downward and
curving outward and forward; upper preopercular spine hooked out-

ward and usually forward, not extending to bony cdge of preopercle.
2a. No postorbital spine; dorsal blade short, length of exposed part of last
spine above pigmented area contained about 2.2 to 3.3 times in base of
soft dorsal; origin of base of soft dorsal on same level as pigmented base

of dorsal blade; palatine teeth present, moderately strong.



596 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 112

3a. Lower edge of pecteral shield smooth or with only a few weak spines or
scallops; greatest depth of pigmented body contained 2.1 to 2.4 times
in standard length. (Atlantic Ocean and ? Indian Ocean.)
affinis Garman
3b. Lower edge of pectoral shield with spines or sharply pointed scallops;
greatest depth of body contained 1.9 to 2.1 times in standard length.
(East Pacific and Hawaiian Islands.)) . . . . pacificus, new species
2b. Omne or two postorbital spines (usually two on adults); dorsal blade high,
length of exposed part of last spine contained 1.5 to 1.9 times in base of
soft dorsal; palatines toothless or with only a few feeble teeth; origin of
base of soft dorsal notably above level of pigmented base of dorsal
blade; greatest depth of pigmented part of body 1.9 to 2.0 times in
standard length. Ventral edge of pectoral shield with sharp-pointed
scallops. (Atlantic.) . . . . . gigas Norman
1b. Supra-abdominal, preanal, anal, and subcaudal groups of photophores
not in a straight or continuous line.
4a. A single postabdominal spine.
5a. Postabdominal spine with both edges serrated, directed backward and
a little ventrally with a minute spinule on dorsoposterior base; lower
preopercular spine nearly straight, directed almost straight downward;
upper preopercular spine, rather long, curved a little dorsally, notably
extending past rear bony edge of preopercle; preanal, anal, and sub-
caudal groups of photophores notably separated by wide spaces, the
distance between the anal and subceaudal groups greater than the over-
all width of the group of anal photophores.
6a. Tip of longest spine in dorsal blade with one to three hooks or points;
ventral edge of bony pectoral shield smooth. (Atlantic and
Mediterranean.) . .+ « . .hemigymnus Cocco
6b. Tip of longest spine in dorsal blade smooth, without hooks; ventral
edge of bony pectoral shield with a few minute points, these are
strongest in small specimens (15 mm. and shorter in standard
length). (Central and Western Pacific and Indian Oceans.)
intermedius Clarke
5h. Postabdominal spine smooth edged, directed ventrally, and curved some-
what anteriorly; preopercle at lower angle with a spine pointing straight
downward and curved a little outward, the upper preopercular spine
small, pointing outward, its tip not extending past rear margin of
bony edge of preopercle. (Atlautic Ocean and Lord Howe Island in
the Pacific Ocean) . . . . . . . . amabilis (Ogilby)
4b. A pair of smooth poqtdbdommal spmcs
7a. Upper preopercular spine short, directed a little outward, not reaching or
scarcely reaching past bony posterior edge of preopercle; lower pre-
opercular spine directed downward and slightly curved forward and
outward.
8a. Posterior postabdominal spine longer and heavier than anterior one,
directed posteroventrally and sometimes with 1 or more spinlets
on the ventral edge; angle between postabdominal spines 70 to
100 degrees; anterior postabdominal spine directed ventrally and
curving forward, its length as long. as or longer than lower pre-
opercular spine; greatest depth of pigmented part of body 1.0 to
1.1, and length of dorsal blade 4.5 to 6.5 times, both in post-
orbital length of body. (Atlantic, Western and Eastern Pacific,
and Indian Occans.) . . . aculeatus Cuvier and Valenciennes
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8b. Both postabdominal spines of about cqual length and size; anterior
postabdominal spine hooked anteroventrally, rear one usually
shorter than anterior spine, without spinlets, and directed postero-
ventrally, angle between them about GO degrees; greatest depth
of pigmented part of body 1.2 to 1.4, and length of dorsal blade
7.5 to 9.5 times, both in postorbital length of body. (Atlantic,
Western Pacific, and Indian Oceans.) . . . . . . olfersi (Cuvier)
7b.  Upper preopercular spine long, reaching past posterior bony edge of
preopercle; lower preopereular spine directed straight downward,
sometimes curved a little forward and outward; the postabdominal
spines diverge at an angle of about 50 to 65 degrees.
9a. Length of exposed part of longest spine of dorsal blade 1.0 to 2.2
times in basc of soft dorsal fin.
10a. Total number of gill rakers on first gill arch 17 to 19, sce table
2, p.592; tecth on maxillary pointing anteriorly 7 to 11, sce table
2, p.592. (Eastern Pacific and Atlantic.)
lynchus lynchus Garman
10b. Total gill rakers 18 to 22; teeth on maxillary pointing anteriorly
6 to 10. (Western Pacific and Indian Oceans.)
Iynchus sladeni Regan
9b. Length of exposed part of longest spine of dorsal blade 2.6 to 3.0 in
base of soft dorsal fin; gill rakers total 20 or 21; teeth in maxillary
pointing anteriorly 9 to 13. (Hawaliian Islands.)
lynchus hawaiensis, new subspecies

Argypropelecus affinis Garman
FiGgure 3

Argyropelecus affinis Garman, Mem. Mus. Comp. Zool., vol. 24, p. 237, 1899
(type locality, Albatross station 2117, lat. 15°24’40’/ N., long. 63°31'30"’
W., depth 683 fathoms; Liolotype USNM 44593).—DBrauer, Sitz. Gesellsch.
Beford. Ges. Naturw. Marburg, p. 120, fig. 1, 1901 (anatomy).—Brauer,
Wissenschaftliche Ergebnisse der Deutschen Tiefsce-Expedition auf dem
Dampfer Valdivie, 1898-1899 . . ., vol. 15, pt. 1, p. 103, figs. 43-44, pl. 7,
fig. 1, 1906 (Atlantic and ? Indian Oceans, depths 1,000 to 3,396 meters);
pp. 197-204, figs. 9-11, pl. 37, 1908 (anatomy eye).—? Regan, Trans. Linn.
Soc. London, ser. 2, Zool., vol. 12, pt. 3, p. 218, 1908 (Farquhar Atoll, 750
to 1,000 fathoms).—Murray and ITjort, The depths of the ocean . . ., p.
612, pl. 2, 1912 (Atlantic).—Jespersen, Report on the Danish oceanographical
expeditions to the Mediterrancan, 1908-1910, vol. 2, No. 3, pt. A2, p. 6,
1915 (Eastern Atlantic).—Barnard, Ann. South African Mus., vol. 21, pt.
1, p. 152, pl. 8, fig. 1, 1925 (lat. 31° S., long. 8° Ii., depth 1,000 fathoms).—
Jordan, Evermann, and Clark, Report U.S. Comm. Tish. 1928, pt. 2, p.
74, 1930 (name only).—Norman, Discovery reports, vol. 2, p. 301, fig. 9,
1930 (Eastern North Atlantic, 400-450 meters).—Beebe, Bull. Inst. Oceanogr.
Monaco, No. 629, p. 4, 1933 (off Bermuda, 400 fathoms).—Roule and Angel,
Resultats des campagnes scientifiques accomplies par le Albert I, Monaco,
fasc. 86, p. 46, 1933 (Azores and Madeira Islands).—Jespersen #n Joubin,
Faune ichthyologique de I’Atlantique nord, No. 15, fig., 1934 (North At-
lantic) . —Fowler, Bull. Amer. Mus. Nat. 1list., vol. 70, pt. 1, p. 246, fig.
115, pt. 2, p. 1208, 1936 (after Brauecr).—Beebe, Zoologica, New York,
vol. 22, pt. 3, p. 201, 1937 (Bermuda).—Iarr, Bull. Bingham Oceanogr.
Coll., vol. 3, art. 7, p. 49, 1937.—Schultz, Smithsonian Misc. Coll., vol. 91, No.
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27, p. 4, 1937 (detailed measurements); Proe. U.S. Nat. Mus., vol. 86, p.
147, 1938 (Western North Atlantic).—? Norman, John Murray Expedition,
1933-34, Scientific reports, vol. 7, No. 1, p. 20, 1939 (Indian Ocean, depths
400 to 3,872 meters).—Nybelin, Goteborgs Vet. Vitterh. Samh. Handl,
ser. B., vol. 5, No. 16, p. 23, 1918 (Eastern North Atlantic).— ? Smith,
The sea fishes of southern Africa, p. 107, 1949 (off the “Cape” in 1,000
fathoms).—Marshall, Aspects of deep sea biology, New York, p. 278, figs.
XI, 6-7, 1954.— ? Fowler, Fishes of the Red Sea and southern Arabia,
Jerusalem, vol. 1, p. 86, 1956 (Red Sea).— ? Guenther and Deckert, Creatures
of the deep sea, New York, p. 119, fig. 79, 1956 (all oceans).

Argyropelecus hemigymnus, Goode and Bean, Oceanic ichthyology . . ., U.S.
Nat. Mus. Spec. Bull,, No. 2, p. 126, pl. 39, fig. 147, 1895 (figure of holotype
of 4. affinis, USNDM 44593 and USNDM 31709).—Griffini, Ittiologia italiana

. ed. Hoepli, p. 261, fig. 141, 1903 (Mediterranean).

Argyropelecus olfersi, Barnard, A pictorial guide to South African fishes, marine
and fresh water, p. 48, pl. 6, fig. 14, 1947 (South Africa).

Argyropelecus, Beebe, The Arcturus adventure, New York, pp. 65, 390, pl. 8 in
color, 1926 (lat. 26°43" N, long. 48°52" W.).

Stupy MATERIAL:  MCZ, Atlantis station 2994, lat. 23°247 N.»
long. 80°50” V., depth 565-585 fathoms, February 15, 1938, 1 spec-
imen, 48 mm. USNNM 44593, holotype of A. affinis, Albatross station
2117, lat. 15°24’40’" N, long. 63°31/30"" W., depth 683 fathoms,
standard length 31.5 mm. USNNMI 31709, Albatross, August 18, 1882,
lat. 39°56” N., long. 70°35" W., depth 245 fathoms, 1 specimen, 22.5
mm. USNM 102776, Johnson-Smithsonian Expedition, February
9, 1933, off Puerto Rico, 180 to 360 fathoms, 1 speccimen, 39 mm.
USNM 102778, off Puerto Rico, Johnson-Smithsonian Expedition,
February 1933, depth 250 to 320 fathoms, 1 specimen, 25 mm.
USNNM 185536, Pelican station 31, April 10, 1956, lat. 29°36’ N.,
long. 80°06” W., depth 180 to 210 fathoms, 1 specimen, 43.5 mm.
CNHNM 64367, Oregon station 1955, September 17, 1957, lat. 16°48’
N, long. 82°337 W, depth 550 fathoms, 1 specimen, 59 mm. CNHMI,
Combat station 304, lat. 31°50” N., long. 79°14’ W., 180 fathoms, 5
speeimens, 48 to 64 mm. CNHMI, Combat station 301, lat. 32°15’
N., long. 78°49” W, 215 fathoms, 1 specimen, 64 mm.

Distincrive craracrirs:  Three speeies of Argyropelecus form
what may be called the affinis, gigas, and paeificus complex, eharae-
terized by the supra-abdominal, preanal, anal and subeaudal photo-
phores almost forming a eontinuous series and the dorsal tips of the
photophores being nearly in a straight line. Lower preopereular
spine points downward and curves outward and forward; upper pre-
opercular spine short, pointing outward, and usually eurving forward,
never extending posteriorly; two posterior abdominal spines, both
short and direeted downward, forming an acute angle between them
ol about 10° to 15°; spaee between anal group and subcaudal group
of photophores very narrow, about equal to width of last anal phote-
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phore. 1In these three species the dorsal blade is low, as is indicated
in the key on p. 595.

Dupscrirrion:  Counts made are given in table 1, p. 591, and table
2, p. 592; the measurcrents made are given in table 3, p. 593. The
photophiores are arranged as shown in figure 3, p. 623.

Greatest depth of body 2.1 to 2.4 in standard length; exposed part
of longest spine in dorsal blade 2.2 to 2.9 times in length of buse of
soft dorsal; no postorbital spine; ventral edge ol pectoral shield with-
out sharp points although edge is somewhut scalloped.

Coror: The color pattern is shown in figure 3, p. 623,

Raxce: This pelagic species lives in considerable depths of the
ocean. It probably is confined to the Atlantic Ocean and is replaced
in the Pacific Ocean by . pacificus, which is a very close relative.
I have not been able to check the speciniens reported from the Indian
Ocean. T studied 12 lots from the Atlantic Ocean as follows: 1 speci-
men from ofl Delaware, 5 off Georgia; 3 oft Florida, 2 from the Car-
ribean, 1 from ofl Jamaica; 2 ofl' Puerto Rico, 1 from Lesser Antilles,
and 1 from Gulf of Mexico. It has been taken as far south as lat. 31°
S. (Barnard, 1925) and as far north as lat. 39°56” N. (USNM 31709);
Norman (1939) reports depths of capture to 3,872 meters, but since
closing nets were not used this depth is uncertain. The usual depths
are less than 1,000 fathoms.

Argyropelecus pacificus, new speciecs
Ficure 4

Argyropelecus affinis, Townsend and Nichols, Bull. Amer. Mus. Nat. 11ist., vol. 52,
p- 11, 1925 (off Lower California in 868 to 930 fathoms).—Ulrey, Journ.
Pan-Pacific Res. Inst., ITonolulu, vol. 4, No. 4, p. 3, 1929 (off California).—
Terron, Anal. Inst. Biol. Univ. Nae. Mexico, p. 76, 1932 (on Ulrey).—Ilaig,
Pacific Sci., vol. 9, p. 321, 1955 (off Mauna Loa lava flow, ITawaii).

Hororyre: USNM 164000, Mauna Loa lava flow, Kona, Hawaii,
June 6, 1950, collected by Gosline, ays, and Keen, standard length
56.5 mm.

Pararypes: USNDM 87563, Albatross station 5686, April 22, 1911,
lat. 26°14” N, long. 114° W.  depth 930 fathoms, 1 specimen, 40 mm.
USNM 177930, Mauna Loa lava flow, Kona, Hawaii, June 6, 1950,
1 specimen, 57 mm. collected by Y. Yamaguchi. SIO S10-54-S34,
California ofl San Diego, lat. 32°51.5” N, long. 117°45" W_, to lat.
33°05.5" N. and long. 117°58” W., November 4, 1954, no depth given,
5 specimens, 33 to 58 mm.  S10 S510-55-258, Southwest of Galapagos
Islands, lat. 2°0’-3" S, long. 90°33’-54" W., depth zero to 925 fathoms,
June 26, 1956, 9 specimens, 8 to 67 mm.

The following paratypes are in the collections of the Stanford
Natural History Museun (all SNHM numbers): 46542, lat. 0°0’ N.,
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long. 91°53” W., June 13, 1925, 1 specimen, 15 mm; 46533, lat. 3°52’
N., long. 86°43" W., 600 fathoms, 1 specimen, 21 mm.; 46525, lat.
0°17’ N., long. 90°02” W., depth 500 fathoms, April 11, 1925, 2 speci-
mens, 9 to 13 mm.; 46591, Arcturus station 5912 74-Pt-3, 60 miles
south of Cocos Island at lat. 4°50” N., long. 87°00’ ., depth 620
fathoms, May 25, 1925, 1 specimen, 41 mm.; 46617, Arcturus station
5866B, lat. 4°50” N., long. 87°00” W., depth 600 fathoms, May 25,
1925, 1 specimen, 25 mm.; 46619 Arcturus station 5917, lat. 4°50’ N,
long. 87°00” W., depth 450 fathoms, 1 specimen, 10 mm.

DescriprioN: Five specimens were measured in detail and these
data, expressed in thousandths of the standard length, are recorded,
respectively, for the holotype then the paratypes; standard lengths in
mm. are 56,45, 46.4, 46, and 58. Greatest depth of pigmented area of
body 455, 528, 502, 506, and 516; least depth of caudal peduncle 98,
111, 110, 109, 83; greatest height of dorsal blade 36, 38, 47, 33, and
36; postorbital length of body 839, 806, 830, 815, and 827. Length of
groups of photophores: Anal 213, 255, 224, 228, and 229; preanal 116,
109, 106, 109, and 115; subcaudal 139, 129, 134, 133, and 131. Dis-
tance between preanal and anal groups of photophores 11, 7, 9, 11,
and 14. Distance between anal and subcaudal groups of photophores
18, 27, 22, 28, and 26. Distance from upper edge of last abdominal
photophore to upper edge of first preanal photophore 88, 109, 106, 113,
and 110. Distance from orbit to base of upper preopercular spine
152, 162, 168, 161, and 172. Distance from tip of snout to rear edge
of maxillary 250, 262, 263, 254, and 259.

Counts made on the types are given in table 1, p. 591, and table 2,
p- 592; measurements made are given in table 3, p. 593.

Coror: The color pattern is shown in figure 4, p. 623.

Rance: This species oceurs in the eastern Pacific westward to the
Hawaiian Islands. Tt has been taken to a depth of 930 fathoms
(USNM 87563).

Remargs: This species differs from its closest relatives, A. affinis
and A. gigas, as indicated in the key on p. 595.

Argyropelecus gigas, Norman
Ficures 5, 26a

Argyropelecus gigas Norman, Discovery reports, vol. 2, p. 302, fig. 10, 1930 (type
locality, Eastern Atlantic Ocean).—Fowler, Bull. Amer. Mus. Nat. Hist.,
vol, 70, pt. 2, p. 1208, 1936 (after Norman).—Parr, Bull. Binghain Oceanogr.
Coll., vol. 3, art. 7, p. 49, 1937 (after Norman).—Schultz, Proc. U.S. Nat.
Mus., vol. 86, p. 147, 1938 (on Norman).—Noronha and Sarmento, Verte-
brados da Madeira, ed. 2, Peixes, vol. 2, p. 141, 1948 (Maderia).—Maul,
Lista sistemdtica dos peixes assinalados nos mares da Madeira e fndice al-
phabetica, p. 13, 1949 (Madeira); Bol. Mus. Mun. Funchal, No. 4, art. 9,
p. 17, fig. 6, 1949 (Madeira).— Marshall, Aspects of deep sea biology, New
York, p. 111, fig. V, 15, 1951.
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Argyropelecus affinis, Jespersen in Joubin, Faune ichthyologique de I’Atlantique
nord, No. 15, fig., 1934 (Cape Verde Islands).

Stupy matERIaL: MCZ 37641 Caplain Bill 11 station 92, July
25, 1952, lat. 42°39’ N., long. 63°41” W., depth 340 to 350 fathoms,
1 specimen, 44 mm. NCZ 37422, Captlain Bill I] station 48, June
26, 1952, lat. 39°56” N., long. 69°37” W., depth 360 to 445 fathoms,
1 specimen, 57 mm. CNHM 45943, Oregon station 841, November
6, 1953, lat. 28°58’ N., long. 88°0” W., depth 830 to 930 fathoms,
1 specimen, 90 mm. UMNDMIL 925, Pelican station 57, June 10, 1956,
lat. 29°59” N., long. 80°07” W., depth 165-169 fathoms, 1 specimen,
79 mm. CNIIM 64457, Gulf of Mexico, Oregon station 1302, May
26, 1955, lat. 28°53’ N, long. 87°58” W., depth 890 fathoms, 1 speci-
men, 87 mm.

Distincrive cuaracteErs: The body deep, greatest depth con-
tained about 1.9 to 2.0 times in standard length; dorsal blade high,
height of last spine above pigmented area contained 1.5 to 1.9 times
in length of base of soft dorsal; one or two small spines behind orbit.

Dr. N. B. Muarshall, British Muscum (Natural History) has ex-
amined the three types and finds that the postabdominal spines are
the same as in qffinis, as is shown in figure 26a, p. 634. The sketch
of these spines sent with his letter of January 21, 1958, is greatly
appreciated.

DescrierioN: The arrangement of photopliores and other details
of this species are represented in figure 5, p. 624. Counts made
are given in table 1, p. 591, and table 2, p. 592; measurcments made
are given in table 3, p. 593.

Coror: The color pattern is shown is figure 5, p. 624.

Raxce: So far this species has been found only in the Atlantic
Ocean.

Argyropelecus hemigymnus Cocco
F1gURE 6

Argyropelecus emigymnus Cocco, Giorn. Sci. Lett. Arti Sicilia, vol. 26, No. 77,
p. 146, 1829 (type locality, seas around Messina. The Italian spelling of
“emi,” meaning half, was corrected to “hemi’” in later publications and has
consistently been used by all authors since 1829. Therefore, through long
usage I continue to use hemigymnus).

Argyropelecus hemigymnus Cocco, Isis (Oken), vol. 24, pt. 12, p. 1342, 1831 (type
locality, “seas around DMessina’’).—DBonaparte, Iconografia della fauna
Ttalica . . . vol. 3, Pesci, fasc. 28, pl. 121, fig. 3, 1840 (Mecditerrancan Sca);
Catalogo metodico dci pesci Kuropei, Napoli, p. 37, 1846 (Mediterranean).—
Cuvier and Valencicnnes, Histoire naturelle des poissons, vol. 22, p. 398,
1849 (Mediterranean).—Lowe, Proc. Zool. Soc. London, pt. 18, p. 248, 1850
(Madeira).—Giinther, Catalogue of the fishes in the British Museum, vol.
5, p. 385, 1864 (Mecditerranean and Atlantic Ocean).—Canestrini, Fauna
d’Italia, vol. 3, Pesci marini, pt. 2, p. 119, 1872.—Doderlein, Atti Accad.
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Sei. Lett. Arti Palermo, new ser., vol. 6, p. 54, 1879 (Sicilia).—Moreau,
Histoire naturelle des poissons de la France, Paris, vol. 3, p. 498, 1881 (Medi-
terranean).— Leydig, Die augeniihnlichen Organe der Fische, Bonn, p. 26,
pl. 2, figs. 13-14; pl. 3, figs. 19-20; pl. 4, figs. 22-27; pl. 5, figs 28-31; pl. 6,
fig. 35, 1881 (anatomy).—Giglioli, Soc. Geogr. Italiana, Terzo Congresso
Geogr. Internaz., vol. 2, pp. 195, 199, 207, 1881 (Mediterrancan).—Facciola,
Natur. Siciliano Giorn. Sci. Nat. 1882-83, p. 206, 1883 (Straits of Messina).—
Coode and Bean, Bull. Mus. Comp. Zool., vol. 10, No. 5, pp. 186, 189, 220,
1883 (DBlake station 315, lat. 32°18'40" N., long. 78°43’ ., 225 fathoms,
specimens not seen).—Vinciguerra, Ann. Mus. Civ. Stor. Nat. Genova,
ser. 2a, vol. 2, p. 469, 1885 (Gulfo di Genova).—Giinther, Report of the
scientific results of the voyage of H.NL.S. Challenger during 1873-76, vol.
22, p. 167, 1887 (between Shetland and Farée Islands).—Jordan, Report
U.S. Comm. Fish and Fisheries 1885, vol. 13, p. 833, 1887 (name only).—
Vaillant, Expédition scientifiques du Travailleur et du Talisman pendant
les anndes 1880-1883, Poissons, p. 103, 1888 (Fastern Atlantic).—Liitken,
Vid. Medd. Naturhist. For. Kjgbenhavn 1891, p. 211, 1892 (North Atlantic).—
Carus, Prodromus faunae Mediterraneae . . ., vol, 2, p. 568, 1893 (Medi-
terranean).—Damiani, Atti Soe. Lig. Sci. Nat. Geogr. Genova, vol. 7, p.
100, 1896 (Gulfo di Genova).—Jordan and Evermann, U.S. Nat. Mus. Bull.
47, pt. 1, p. 604, 1896.—Parona, Atti Soc. Lig. Sci. Nat. Geogr. Genova, vol.
9, p. 367, 1898 (name only).—Handrick, Zoologica, Stuttgart, vol. 13, pt.
32, pp. 1-68, pls. 1-6, 1901 (anatomy of nervous systems and light organs).—
Collett, Forh. Vid. Selsk. Christiania 1903, No. 9, p. 110, 1903 (Norway).—
Lo Bianco, Mitth. Zool. Stat. Neapel, vol. 16, pp. 126-161, 1903 (Medi-
terrancan).—Brauer, Wissenschaftliche Ergebnisse der Deutschen Tief-
sce-Expedition auf dem Dampfer Valdivia, 1898-1899 . . ., vol. 15,
pt. 1, p. 106, fig. 45, 1906 (Atlantic); pp. 197-204, figs. 9-11, pl. 37, 1908
(eye anatomy).—Ehrenbaum, Eier und Larven von Fishen. Teil 2. Nordi-
sches Plankton, 10th lief., p. 357, 1909 (North Atlantic).—Zugmayer,
Resultats des campagnes scientifiques accomplies par le Prince Albert I,
Monaco, fase. 35, p. 51, 1911 (Atlantic).—Murray and Hjort, The depths of
the ocean . . ., p. 612, 1912 (Atlantic).—Holt and Byren, Fish. Ireland
Sei. Invest. 1912, No. 1, p. 21, fig. 7b, 1913 (off Ircland).—Gilchrist, Mar.
Biol. Report Union South Africa, vol. 1, p. 66, 1913 (South Africa).—Hoek,
Conseil Perm. Inter. Expl. Mer. Pub. Circonst., No. 12, p. 53, 1914 (North
Sea).—Pappenheim, Die Fische der deutschen Stidpolar-Iixpedition 1901-
1903, vol. 15, pt. 2, p. 182, 1914 (North and South Atlantic t0o a depth of
3,000 meters).—Pietschmann, Sitz. Akad. Wiss. Wien, vol. 123, pt. 4, p.
433, pl. 3, figs. 1-3, 1914 (“Najade” Adriatic Sea).—Jespersen, Report on
the Danish oceanographical expeditions to the Mediterranean, 1908-1910,
vol. 2, No. 3, pt. 2A, p. 7, 1915 (Atlantic and Mediterranean).—Jespersen
and Taning, Vid. Medd. Naturhist., Kjgbenhavn, vol. 70, p. 220, 1919
(larvac).—Roule, Resultats des campagnes scientifiques accomplies par le
Prince Albert I, Monaco, fasc. 52, p. 25, 1919 (Atlantic).—Nushbaum-
ITilarowicz, Resultats des campagnes seientifiques accomplies par le Prince
Albert 1st Monaco, fasc. 65, p. 10, pl. 2, figs. 1-13, 17-19; pl. 3, fig. 2, 1923
(histology, anatomny).—Jespersen and Taning, Report on the Danish oceano-
graphical expeditions to the Mediterranean, 1908-1910, vol. 2, A12, p. 48,
figs. 29-30, 1926 (Mediterranean).—Sanzo, Comit. Talassogr. Italiano
Monogr. 2, pp. 1-60, pls. 1-7, 1928 (larvae and adults).—Becbe, Zoologica,
New York, vol. 12, No. 1, p. 14, 1929 (Hudson Gorge, 164 to 1,000 fathoms).—
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Jordan, Evermann and Clark, Report U.S. Comm. Fish. 1928, pt. 2, p.
74, 1930 (name only).—Norman, Discovery Reports, vol. 2, p. 303, pl. 2,
fig. 4, 1930 (South Atlantie, surface to 2,500 meters).—Roule and Angel,
Resultats des campagnes scientifiques accomplies par le Prinee Albert I,
Monaco, fase. 79, p. 29, pl. 2, figs. 29-38, 1930 (larvae).—Sparta, Comit.
Talassogr. Italiano Mem. No. 172, pp. 1-22 pl.,; 1930 (anatomy).—Sanzo,
Fauna e flora del Golfo di Napoli. Pub. Staz. Zool. Napoli. Monog. 38, p.
44, pl. 4, figs. 1-4, 1931 (larvac).—Becbe, Bull. Inst. Oceanogr. Monaco,
No. 629, p. 4, 1933 (off Bermuda, 300 to 400 fathomns).—Roule and Angel,
Resultats des campagnes scientifiques aceomplies par le Prinee Albert I,
Monaco, pt. 86, p. 80, 1933 (Iast Atlantic).—Jespersen in Joubin, Faune
ichthyologique de I'Atlantique nord, No. 15, figs. 1, 2, 1934 (Mediterrancan
and North Atlantic).—Parr, Bull. Bingham Oceanogr. Coll., vol. 6, art. 6,
p. 5, 1934 (lat. 25°39’ N, long. 77°18" W.).—Nobre, Fauna marinha de
Portugal, vertebrades, vol. 1, pt. 3, Peixes de Portugal p. 351, 1935 (Ma-
deira) . —Fowler, Bull. Amer. Mus. Nat. Hist., vol. 70, pt. 1, p. 245, pt. 2,
p. 1207, 1936 (off Italy).—Sanzo, Soc. Italiana Progr. Sci., Roma, vol. 14,
p- 9, 1936 (larvac).—Becbe, Zoologica, New York, vol. 22, pt. 3, p. 202,
1937 (Bermuda).—DParr, Bull. Bingham Oceanogr. Coll., vol. 3, art. 7, p.
53, fig. 18, 1937 (North Atlantic).—Schultz, Smithsonian Mise. Coll., vol.
91, No. 27, p. 4, 1937 (detailed mecasurements); Proc. U.S. Nat. Mus. vol.
86, p. 148, 1938 (western North Atlantic, Bermuda).—Rey, Mem. Real
Aecad. Cien. Exaet. Iis, Madrid., vol. 11, p. 249, figs. S81a, 82, 1947 (Atlan-
tic).—Trotti, Ann. Mus. Civ. Stor. Nat. Genova, vol. 63, p. 22, 1947 (JMedi-
terrancan) —Noronha and Sarmento, Vertebrados da Madeira, ed. 2, Peixes,
vol. 2, pp. 115, 141, 1948 (Madeira).—Nybelin, Goteborgs Vet. Vitterh,
Samh. Handl., ser. B, vol. 5, No. 16, p. 23, 1948 (eastern North Atlantic).—
Maul, Lista sistemdtica dos peixes assinalados nos mares da Nadeira e
indice alphabetica, p. 13, 1919 (Madeira).—Tortonese and Trotti, Atti
Accad. Lig. Sci. Lett. Genova, vol. 6, No. 1, p. 37, 1919 (Mediterranean).—
Harvey, Bioluminescence, New York, p. 541, fig. 187, 1952.—Karvolac,
Inst. Oceanogr. Ribarstvo Split. Jugoslavija, Rep., vol. 5, No. 2B, p. 16,
1953 (Adriatie Sea).—Zahl, Nat. Geog. Mag., vol. 104, p. 597, color plates,
1953 (Mediterranean).—Dicuzeide, Novelle, and Roland, Catalogue des
poissons des cOtes Algeriennes, vol. 2, p. 50, fig.,, 1954 (Mediterrancan),—
Zahl, Nat. Geogr. Mag., vol. 113, No. 5, p. 713, pl., 1958 (Mediterranean).

Sternoptiz mediterranea Coececo, Giorn. Faro, Messina, vol. 4, anno. 6, p. 7, figs.
1, 2a-b, 1838 (Mediterranecan).

Argyropelecus d’urvilli Cuvier and Valenciennes, Ilistoire naturelle des poissons,
vol, 22, p. 405, 1849 (Mediterrancan).—Goode and Bean, Oceanie ichthyol-
ogy . . ., U.S. Nat. Mus. Spee. Bull. No. 2., p. 127, 1895 (mid-Atlantie).

Argyropelecus heathii arvey, Bioluminescence, New York, p. 541, fig. 184, 1952.

STUDY MATERIAL: Since so many specimens were studied, they
are summarized below; the numbers of specimens are given in
parentheses:

ANSP 67703(1) and 67704(1).
BOC 2958(1), 2962(1), 2965(1), 2971(3), 2986-2998(49), 3001-3007(24).
CNHM (taken at Bermuda by the Caryn) 49789(1), 49793(2), 49792(1),
19787(1), 49795(2), 19799(2), 49797(1), 49796(1), 49798(1), 49790(1), 49791(2),
19788(2), 49784(7), 49802(2), 49811(1), 49805(2), 49800(2), 49803(1), 49808(1),
49813(1), 49801(1), 49806(1), 49812(1), 49809(1), 49810(1), 49804(1), 49807(1).
S577377— 61 &
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MCZ 6600(8), 25882(1), 26389(4), 32293(1), 34990(3), 34993(6), 35151(3),
and Atlantis station 2959(1).

USNM 10143(2), 40053(2), 100341(1), 100526(1), 100542(1), 102779(5),
102780(8), 102781(3), 102782(8), 102783(1), 102784(2), 102785(2), 102786(6),
163362(1), 164296(3).

WHOI RHB454(13), RIEB456(3), RHB483(2), RHB569(3), RIIB572(7).

Distinerive cuarRAcTERs: A, hemigymnus and A. intermedius
form what may be called the hemigymnus complex. The former
appears to be confined to the Atlantic and Mediterranean Sea, and
A. intermedius to the Pacific and Indian Oceans. My opinion is
based on the specimens available. In each of these vast regions
there may be populations or even subspecies that could be distin-
guished, but this possibility requires verification through special
studies of hundreds of specimens from each of numerous localities.

The following characters are possessed by both species: Lower
preopercular spine almost straight and directed nearly straight
downward; upper preopercular spine rather long, curved a little
upward and outward, notably extending past rear margin of bony
edge of preopercle; a single serrated postabdominal spine directed
posteriorly, the lower margin of spine almost in line with lower edge
of abdomen, usually a minute spinule dorsally on posterior basal
part of postabdominal spine.

Descriprion: Counts made are given in table 1, p. 591, and table
2, p. 592, measurenients made are given in table 3, p. 593. This species
is notable for its slender body behind the preanal group of photo-
phores, the compact nature of the anal and subcaudal groups of
photophores, and the wide spaces separating preanal, anal, and es-
pecially the subcaudal group of photophores from the anal group.
A white bar occurs between preanal and anal and another between
anal and subcaudal groups of photophores. These white bars are
separated by a dark bar.

Range: This species appears to be replaced in the Pacific and
Indian Oceans by A. intermedius. A. hemigymnus is the only species
of this genus that has so far been reported from the Mediterranean Sea.
Numerous specimens were available for study in over 85 lots from the
following general localities: Mediterranean Sea (54); Azores (9); off
Iceland (4); vicinity of Bermuda (60); off New York (18); off South
Carolina (1); ofl Georgia (1); Bahamas and West Indies (110); Carib-
bean Sea (1). I have not seen any specimen of A. hemigymnus from
the Gulf of Mexico. The farthest north from which I have seen a
specimen was lat. 42°56” N., long. 30°19" W. (MCZ 34990) and to
a depth of 3,000 meters (Pappenheim, 1914). It also occurs in the
South Atlantic.
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Argyropelecus intermedius Clarke
I'1cure 7

Argyropelecus intermedius Clarke, Trans. Proc. New Zealand Inst. 1877, vol. 10,
p- 244, pl. 6, figs., 1878 (type locality, Iokitika, New Zealand).

Argyropelecus heathi Gilbert, Bull. U.S. Fish Comm. 1903, vol. 23, pt. 2, p. 601,
pl. 72, fig. 1, 1905 (type locality, Kaiwi Channel between Oahu and Molokai;
holotype USNM 51632).—Jordan and Seale, Bull. U.S. ¥Fish Comm. 1905,
vol. 25, p. 190, 1906 (Hawaiian Islands).—Jordan and Jordan, Mem. Car-
negie Mus., vol. 10, No. 1, p. 9, 1922 (Kaiwi Channel).—I'owler, Mem. Ber-
nice Pauahl Bishop Mus., vol. 10, p. 35, 1928 (Hawaiian [slands); Acad. Nat.
Sci. Philadelphia, monog. 2, p. 265, 1938 (Hawaiian Islands).—Ilaig, Pacific
Sei., vol. 9, p. 321, 1955 (Mauna Loa lava flow, Hawaii).

Argyropelecus hemigymnus, Alcock, Journ, Asiatic Soc. Bengal, vol. 65, pt. 2, p.
331, 1896 (Bay of Bengal, 1803 fathoms); A descriptive catalogue of the
Indian deep-sea fishes collected by the Royal Indian Museum . . ., Cal-
cutta, p. 135, 1899 (Bay of Bengal, 1803 fathoms).—DBrauer, Wissenschaft-
liche Ergebnisse der Deutschen Tiefsee-Iixpedition auf dem Dampfer 1al-
divia, 1898-1899 . . ., vol. 15, pt. 1, p. 106, 1906 (Pacific and Indian
Oceans).—Gilchrist, Mar. Biol. Rep. Union South Africa, No. 1, p. 66, 1913
(South Africa).—Barnard, Ann. South African Mus., vol. 21, pt. 1, p. 153,
1925 (off Cape Point, South Africa, depth 156 to 630 fathoms).—Norinan,
British, Australian, and New Zealand Antarctic Research Iixpedition, 1929~
1931, vol. 1, No. 2, Fishes, p. 82, 1937 (Pacifie, off southwestern Australia).—?
Smith, The sea fishes of Southern Africa, p. 107, fig. 160, 1949 (off the “Cape”
in 600 fathoms).—Fowler, Mem. Bernice Pauahl Bishop Mus., vol. 12, p.
42, 1949 (Hawaiian Islands).—Munro, Handbook of Australian fishes, No. 7,
p. 32, fig. 223, 1957 (off southwesiern Australia).

Stupy MATERIAL: Univ, Hawai, Mauna Loa lava f{low, Kona,
Hawaii, June 6, 1950, 2 specimens, 19 to 25 mm. USNM 51632,
holotype of Argyropelecus heathi Gilbert, Albatross station 4107,
standard length 24.5 mm. UCLA 151-358, lat. 40°35" N., long.
147°55" W., August 10, 1951, depth 350 to 600 meters, 4 specimens,
12 to 30.5 mm. USNNMI 164004, off Kona, Hawaii, June 6, 1950, Y.
Yamaguchi collector, 1 specimen, standard length, 19 mm. USNM
103022, Albatross station 5184, Philippine Islands, lat. 10°18"20”” N.,
long. 122°23730" 1., depth 565 fathoms, 1 specimen, 15 mm. (another
specimen in bad condition). USNNI 103023, Albatross station 5120,
Philippine Islands, lat. 10°1830"/ N, long. 122°23’30"" K., depth 393
fathoms, January 19, 1908, 1 specimen, 13.5 mm.

DistiNcTive czarACTERS: A. infermedius differs from A. hemigym-
nus in having the tips of spines of dorsal blade smooth, and in the
ventral edge of the bony pectoral shield having a few minute points
on the scalloped edges instead of the reverse as occurs in hemigymnus.

Drscriprion: Counts made are given in table 1, p. 591, and table
2, p. 592; measurements made are given in table 3, p. 593.

Coror: The color pattern is shown in figure 7, p. 625.
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Rancge: Although I have not scen any specimens from the Indian
Ocean, this species probably replaces hemigymnus in the Central and
Western Pacific and Indian Oceans. It oceurs as far north as lat.
40°35" N. and as deep as 565 fathoms in the Northwestern Pacific.
Alcock (1896) had speecimens from the Bay of Bengal from a depth of
1803 fathoms.

Argyropelecus amabilis (Ogilby)
Ficure 8

Ster noplychides amabilis Ogilby, FProe. Linn. Soc. New South Wales, ser. 2, vol. 3,
p. 1313, 1888 (type locality, Lord Howe Island).—Goode and Bean, Oceanic
ichthyology . . . U.S. Nat. Mus. Spec. Buil. No. 2, pp. 127, 128, 1895.

Argyropelecus amabilis McCulloch, Ree. Australian Mus., vol. 14, No. 2, p. 118,
pl. 14, fig. 3, 1923 (Lord Howe Island).—Parr, Bull. Bingham Oceanogr. Coll,
vol. 3, art. 3, p. 49, fiz. 21, 1937.

Argyropelecus amabilis, Schultz, Proc. U.S. Nat. Mus., vol. 86, p. 150, 1938 (West-
ern North Atlantic). Longley and Hildebrand, Pap. Tortugas Lab. Carnegie
Inst. Washington, No. 535, p. 16, 1941 (I'lorida).

Argyropelecus micracanthus Parr, Bull. Bingham Oceanogr. Coll., vol. 3, art. 7,
p. 52, figs. 18, 21, 1937 (type locality, lat. 23°49” N., long. 76°58” W., depth
7,000 fect of wire out; holotype BOC 3768 examined by me).

Argyropelccus antrorsospinus Schultz, Smithsonian Mise. Coll., vol. 91, No. 27,
pp. 1-5, fig. 1, 1937 (type locality, Western North Atlantic).

Argyropelecus olfersi, Goode and Bean (in part), Oceanic ichthyology . . ., U.S.
Nat. Mus. Spec. Bull. No. 2, p. 126, pl. 39, fig. 148a, 1895 (USNDM 33296;
33393; 35561; 43855; 102987).—Jordan and Evermann, U.S. Nat. Mus. Bull.
47, pt. 1, p. 604, pt. 4, fig. 261, 1896.—Roule and Angel, Resultats des cam-
pagnes scientifiques accomplies par le Prince Albert I, Monaco, fase. 86, p. 48,
(? p.80), pl. 2, figs. 24, 24a, 1933 (Azores, Gulf of Gasconge).—Vladykov
and MeceKenzie, Proe. Nova Scotian Inst. Sct., vol. 19, pt. 1, p. 60, fig., 1935
(on Goode and Bean).

Stupy MATERIAL:  USNDM 102989 (holotype of A. antrorsospinus),
off Calebra Island, lat. 18°32’54’/ N., long. 65°23’42’” W., to lat.
18°32715"" N, long. 65°18745"" \W., February 26, 1933, depth 250 to
320 fathoius, standard length 33 mm. USNM 102987 (paratype of A.
antrorsospinus), Albatross station 2208, lat. 39°33” N., long. 71°16”15"’
W., August 21, 1884, 1 specimen, 34.5 mm. USNDM 35561 (paratype
of A. antrorsospinus), Albatross station 2209, lat. 39°34’45’" N., long.
71°21'30" W., August 21, 1884, 1 specimen, 33 mm. USNM 33393
(paratype of A. antrorsospinus), Albatross station 2075, lat. 41°40'30"
N., long. 66°35’00"" W., September 3, 1883, 1 specimen, 34 mm.
USNDM 43855 (paratype of A. antrorsospinus), Albaiross station 2717,
Iat. 38°24’ N., long. 71°13" W., September 18, 1886, 1 specimen in
bad condition. USNDM 33296, Albatross, lat. 39° N., long. 68° W.,
1 specimen, 54 mm. MCZ 35815, Atlantis station 3457, lat. 23°23'
N., long. 80°36" W., May 3, 1938, 550 fathoms, 1 specimen, 37 mm.
WHOI, Blue Dolphin haul No. RHB 481, August 25, 1953, lat. 39°44’
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N, long. 70°39” W, to lat. 39°48’ N, long. 70°28" W., 2 specimens,
13.5 to 18 mm. BOC 3768 (holotype of Argyropelecus micracanthus
Parr).

DiISTINCTIVE CHARACTERS: Lower preopercular spine  directed
straight downward and curved a little outward; upper preopercular
spine short, pointing outward, its tip not extending past rear margin
of bony edge of preoperele; a single postabdominal spine directed
downward and curved a little forward; space between anal group and
subeaudal group of photophores about equal to width of last two anal
photophores; supra-abdominal, preanal, and anal photophores not in
a straight line; eaudal peduncle crossed with a white or pale bar be-
tween anal and subeaudal groups ol photophores.

Drscurirriox: Counts made are given in table 1, p. 591, and table 2,
p. 592; measurements made are given in table 3, p. 593.  This deep
bodied species, when it reaches a standard length of over 35 mm., de-
velops spines along the ventral edge of the caudal peduncle, around the
anus, and the ventral bony edge of the abdominal ridge becomes ser-
rated; also three {lat bonylike spines develop between the two parts
of the anal fin; the space between anal and subeaudal groups of photo-
phores is much greater in small specimens than in the adults.

Coror: The color pattern is shown in figure 8, p. 625.

Raxae: This species occurs in the Atlantic Ocean and at Lord
Howe Island in the Pacific Ocean to a depth of at least 550 [athoms
and perhaps over 1,000 [athoms (Parr 1937).

Reyarks: 71, aculeatus may be confused with /1. amabilis when
the posterior abdominal spine ol aculeatus is damaged and only the
anterior one remains.

Argyropelecus aculeatus Cuvier and Valenciennes

F1cure 9

;’lryyropeicczts aculeatus Cuvier and Valenciennes, Ilistoire naturelle des poissons,
vol. 22, p. 405, 1849 (type locality, off the Azores).—Ginther, Catalog of the
fishes in the British Museum, vol. 5, p. 386, 1864 (Azores).—Sauvage,
Ilistoire physique naturelle et politique de Madagasear, 1887-91, Paris, vol.
16 (Poissons), p. 483, pl. 48, fig. 5, 1875 (Reunion Island)—=Goode and Bean,
Occanic iehthyology . . ., U.S. Nat. Mus. Spee. Bull. No. 2., p. 127, 1893
(mid-Atlantie).—Collett, Forh. Vid. Selsk. Christiania 1903, No. 9, p. 108,
1903 (off Norwegian coast); Zool. Anz., vol. 28, No. 21-22, p. 726, 1905 (on
Collett, 1897).—Brauer, Wissenschaftliche Ergebnisse der Deutschen Tiefsee-
Lxpedition auf dem Dempfer Valdivia, 1898-1899 . . ., vol. 15, pt. 1, p. 110,
fig. 47, 1906 (\Atlantic and Indian Oceans).— Murray and ITjort. The depths of
the ocean . . ., p. 642, 1912 (Alantic).—Hock, Conseil Perm. Intern. Expl. Mer.
Pub. Cireonst., No. 12, p. 53, 1914 (North Sea).—Jespersen, Report on the
Danish oceanographical expeditions to the Mediterranean, 1908-1910, vol. 2,
No. 3, pt. 24, p. 27, 1915 (Atlantic).—Norman, Discovery reports, vol. 2, p.
303, fig. 11, 1930 (South Atlantie, surface to 1,000 meters).—Borodin, Bull.
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Mus. Comp. Zool., vol. 72, No. 3, p. 68, 1931 (MCZ 31631).—DBeebe, Bull.
Inst. Oceanogr. Monaco, No. 629, p. 4, 1933 (off Bermuda from zero to 400
fathoms).—XRoule and Angel, Resultats des campagnes scientifiques ac-
complies par le Prince Albert I, Monaco, pt. 86, p. 79, 1933 (East Atlantic).—
Jespersen ¢n Joubin, Faune ichthyologique de I’Atlantique nord., No. 15, fig.,
1934 (North Atlantic).—Beebe, Zoologicia, New York, vol. 22, pt. 3, p. 201,
1937 (Bermuda).—Parr, Bull. Bingham Oceanogr. Coll., vol. 3, art. 7, p. 53,
fig. 18, 1937 (North Atlantic).—Schultz, Smithsonian Misc. Coll., vol. 91,
No. 27, p. 4, 1937 (detailed measurements); Proc. U.S. Nat. Mus., vol. 886, p.
151, 1938 (Gulf of Mexico, western North Atlantic).—Bertin, Bull. Mus.
Nat. Hist. Nat. Paris, vol. 12, No. 6, p. 314, 1940 (holotype of Argyropelecus
aculeatus Cuvier and Valenciennes, Azores).—Maul, Bol. Mus. Mun. Funchal,
No. 4, art. 9, p. 17, fig. 5, 1949 (Maderia).—Marshall, Aspects of deep sea
biology, New York, p. 278, fiz. XI, 6, 1954.

Argyropelecus caninus Garman, Mem. Mus. Comp. Zool., vol. 24, p. 235, 1899
(type locality, Indian Ocean. The type of A. caninus Garman, was photo-
graphed by Harvard University through the kindness of Mrs. M. M. Dick,
and the prints show the holotype to be badly damaged; preopercular spines
are lacking, as is the rear postabdominal spine, the base of which has a ragged
edge, indicating that it was broken off. There is little doubt that A. caninus
is a synonym of A. aculeatus).

Argyropelecus acanthurus Fowler, Bull. Amer. Mus. Nat. Iist., vol 70, pt. 1, p.
216, pt. 2, p. 1207, 1936 (after Cuvier and Valenciennes).—Rey, Mem. Real.
Acad. Cienc. Nat. Madrid, vol. 11, p. 254, figs. 8l¢, 84, 1947 (Atlantic).—
Noronha and Sarmento, Vertebrados da Madeira, ed. 2, Peixes, vol. 2,
p. 141, 1948 (Madeira).—Maul, Lista sistemdtica dos peixes assinalados nos
mares da Madeira e indice alphabetica, p. 13, 1919 (Madeira).

Argyropelecus olfersi, Goode and Bean (in part), Oceanic ichthyology . . ., U.S.
Nat. Mus. Spec. Bull., No. 2, p. 126, 1895 (USNM 35534, 35467, 38116, 38211,
74336).—Collett, Arch Math. Naturv. Christiana, vol. 19, No. 7, p. 14,
1897 (Azores).

Argyropelecus (Sternoptychides) amabilis, Whitley, Australian Zool., vol. 9, pt. 4,
p- 404, fig. 12, 1940 (near Port Hacking, New South Wales).

STUDY MATERIAL: Since many speeimens were studied, they are
summarized below; the numbers of specimens are given in parentheses:

CNHM 49187(1), 40785(2), 49786(1), 49828-49834(10), 49836(1), 64352(3),
64356(1), 64363-64366(9).

MC7Z 28262(1), 31631(1), 32293(1), 34950(1), 34993 (1) ; Atlantis station 2052(1),
2061B(1), 2962C(1).

STO 1153-356(1).

SNTINM 43373(1), 44011(1), 44023(2), 44030-44031(12), 44034(1), 44037(1),
44065(1), 44073(1), 44075(1), 46026 (1), 46524(1), 46527(15).

UMDML 2322(1), 2324(1), 2336(1), 2746-2749(4).

USNM 35467(1), 35534(1), 38116(1), 38211(1), 74336(1), 86124(2), 102777(2),
103024 (1) ; Silver Bay station 442(1), 443(2), 449(1); Combat station 291(1) and
144(1).

WHOI RIB 414(1), RHB 451(1), RIB 459(3) RIIB 462(1), RIB471(2),
RIIB 475-176(52), RIIB 478(3), RILB 555(1), RHB 569(1), RIIB 588(3), RHB
593(1).

DistineTive cHARACTERS: Lower preopercular spine directed down-
ward and slightly curved outward; upper preopercular spine short,
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directed a little outward and posteriorly but not extending beyond
bony edge of preopercle; 2 postabdominal spines, the anterior one
directed ventrally and eurving a little forward, the rear spine much
longer and stronger, directed posteriorly and curving ventrally; pos-
terior spine sometimes with 1 or 2 spinelets on the ventral side; the
angle between postabdominal spines about 70° to 100°; space between
anal group and subcaudal group of photophores rather narrow, about
equal to width of last 3 anal photophores; supra-abdowminal, preanal,
and anal photophores not in a straight line; caudal peduncle crossed
with a white or pale bar between anal and subcaudal groups of photo-
phores; translucent part of abdominal keel notably wider than width
of middle two anal photophores.

Descrirrion: Counts made are given in table 1, p. 591, and table
2, p. 592; measurements made are given in table 3, p. 593. Greatest
depth of pigmented part of body 1.0 to 1.1 and length of dorsal blade
4.5 to 6.5 times, both in postorbital length of body. When it reaches
a standard length greater than 25 mm., this deep bodied species
develops a series of spines under the subcaudal photophores, a double
series in front of subcaudal photophores, and a double group around
the anus and 3 flat bonylike spines between the 2 parts of the anal
fin; the bony ridges on head and dorsal blade also develop series of
bony serrae; these occur on both males and females.

The four subcaudal photophores of equal size are in a straight
line, whereas the first and last two anal photoplores are notably
larger than the middle three and dorsal edges are not in a straight
line.

In alcohol there is a white bar across caudal peduncle between
anal and subcaudal group of photophores up to a length of about
50 mm., after which it darkens like rest of body; base of lower lobe
of caudal fin with a blackish posterior extension at least one-fourth
the length of lower caudal fin rays.

Some specimens are difficult to distinguish from offers: if the post-
abdominal spines are damaged. However, aculeatus has a deeper
body; the depth is less than 1.1 in postorbital length, whereas in
olfersi it is 1.2 or greater.

Raxce: This species occurs in abundance in the Atlantic and
Pacific Oceans and is also found in the Indian Ocean. Specimens
were examined from the following localities: Pacific localities: Japan
(1), Philippines (1), Galapagos (15), in Pacific off Colombia (1).
Atlantic localities: Grand Banks (5), off New York (51), off Deleware
(10), middle North Atlantic (2), off North Carolina (2), off South
Caroling (1), vicinity of Florida (9), Gulf of Mexico (3), Bahamas
(1), Cuba and West Indies (9), Burmuda (43), Caribbean (16), off
Azores (2).
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The farthest north locality in the Atlantic is lat. 48°10’ N. (MCZ
34950); and it has been taken at a depth of 855 fathoms.

Argyropelecus olfersi (Cuvier)
Ficure 10

Sternoptyx olfersii Cuvier, Le régne animal . . ., ed. 2, vol. 2, p. 316, 1829
(type locality, Atlantic Ocean).—Riiben and Koren, Vetensk. Akad. Handl.
Stockholm 1844 p. 80, pl. 3, fig. 6, 1846 (Ilelgoland).

Argyropelecus hemigymnus, Boredin, Bull. Mus. Comp. Zool., vol. 72, No. 3, p.
68, 1931 (MCZ 31634).

Argyropelecus olfersi Cuvier and Valenciennes, Histoire naturelle des poissons,
vol. 22, p. 408, 1849 (off Cape of Good Hope, Western Atlantic).—Lowe,
Proc. Zool. Soc. London, pt. 18, p. 247, 1850 (Madeira).—Giinther, Catalog
of the fishes in the British Museun, vol. 5, p. 386, 1864 (Atlantic).—Collett,
Forh. Vid. Selsk. Christiana, No. 1, p. 84, 1880 (off Norway).—Collett, Nyt
Mag. Naturv., vol. 29, p. 102, 1884 (off Norway).—Jordan, Report U.S.
Comm. Fish and TFisheries 1885, vol. 13, p. 833, 1887 (name only).—Giin-
ther, Report of the scientific results of the voyage of H.M.S. Challenger
during 1873-76, vol. 22, p. 167, 1887 (off Cape Iinisterre).—Vaillant, Ex-
peditions scientifiques du 7Travailleur et du Talisman pendant les années
18801883, Poissons, p. 104, 1888 (off Portugal).—Lilljeborg, Sveriges och
Norges fiskar, Upsala, vol. 3, p. 3, 1891 (off Norway).—Liitken, Spolia At-
lantica, p. 283, 1892 (North Atlantic).—Vinciguerra, Atti Soc. Italiana Sci.
Nat. Milano, 1893, vol. 34, p. 331, 1893 (Canary Islands).—Smitt, A history
of Scandinavian fishes, Stockholm, pt. 2, p. 925, fig. 233, 1895 (Atlantic,
also 2nd edition).—Collett, Resultats des campagnes scientifiques accom-
plies par le Prince Albert I, Monaco, fasc. 10, p. 127, pt. 3, fig. 14, 1896 (off
Azores).—Jordan and Evermann, U.S. Nat. Mus. Bull. 47, pt. 1, p. 604, pt.
4, fig. 261A, 1896.—Collett, Forh. Vid. Selsk. Christiania, No. 9, p. 105, 1903
(off Norwegian coasts).—DBrauer, Wissenschaftliche Ergebnisse der Deut-
schen 'Tiefsee-Expedition auf dem Dampfer Valdivie, 1898-1989 . -
vol. 15, pt. 1, p. 108, fig. 46, 1906 (Atlantic, Pacific and Indian Occans).—
Zugmayer, Resultats des campagnes scientifiques accomplies par le Prince
Albert I, Monaco, fasc. 35, p. 52, 1911 (Atlantic).—Murry and Hjort, The
depths of the ocean . . ., p. 612, 1912 (Atlantic).—Ialkett, Checklist of
the fishes of the Dominion of Canada and Newfoundland, Ottawa, p. 56,
1913 (off Canada in Atlantic).—Ilolt and Byrne, Fish. Ireland Sci. Invest.
1912, No. 1, p. 20. fig. 7a, 1913 (off Ireland).— Weber, Die Fische der Siboga
Expedition, Leiden, vol. 57, p. 21, 1913 (Banda Sca, 2,798 meters).—Weber
and Beaufort, The fishes of the Indo-Australian archipelago, vol. 2, p. 134,
fig. 49, 1913 (Banda Sea).—Hoek, Conseil Perm. Intern. Expl. Mer. Pub.
Circonst., No. 12, p. 53, 1914 (North Sea).—Jespersen, Report on the Danish
oceanographical expeditions to the Mediterranean, 1908-1910, vol. 2, No. 3,
pt. 2A, p. 23, 1915 (Atlantic).—Thompson, Mar. Biol. Rep. South Africa,
No. 3, p. 72, 1916 (Cape Province).—Roule, Bull. Inst. Oceanogr. Monaco,
No. 318, p. 4, 1918 (stomach contents tuna).—Roule, Resultats des eam-
pagnes scientifiques accomplies par le Prince Albert I, Monaco, fasc. 52, p.
25, 1919 (Atlantic).—DBarnard, Ann. South African Mus., vol. 21, pt. 1, p.
153, 1925 (off Cape Point, South Africa, depth 460 fathoms).—Beebe, Zo-
ologica, New York vol. 12, No. 1, p. 14, 1929 (Hudson Gorge, 1,000 fath-
oms).—I{yle and Ehrenbaum 7n Dunker, et al., Die Fische der Nord- und
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Ostsee, p. X11f54, fig. 32, 1929 (North Sea).—Jordan, Evermann, and
Clark, Report U.S. Comm. Fish, pt. 2, p. 74, 1930 (name only).—Norman,
Discovery reports, vol. 2, p. 304, fig. 12, 1930 (Atlantic Oecean).—Jespersen
in Joubin, Faune iehthyologique de I’Atlantique nord, No. 15, fig., 1934
(North Atlantie).—Rivero, Mem. Soe. Cubana IHist. Nat., vol. 8§, No. 1,
p. 31, 1934 (off Cuba).—Fowler, Bull. Amer. Mus. Nat. llist., vol. 70, pt.
1, p. 243, fig. 114, pt. 2, p. 1207, 1936 (after Weber and Beaufort).—ITowell-
Rivero, Proc. Boston Soe. Nat. 1list., vol. 41, No. 4, p. 56, 1936 (Cuba).—
Parr, Bull. Bingham Oeceanogr. Coll,, vol. 3, art. 7, p. 50, fig. 18, 1937.—
Schultz, Smithsonian Mise. Coll., vol. 91, No. 27, p. 4, 1937 (detailed meas-
urements); Proc. U.S. Nat. Mus., vol. 86, p. 152, 1938 (western North At-
lantie).—Bertin, Bull. Mus. Nat. Hist. Nat. Paris, vol. 12, No. 6, p. 313,
1940 (holotype of Sternoptyz olfersi Cuvier from Cape Good Hope).—1owler,
Proe. Amer. Philos. Soe., vol. 82, No. 5, p. 749, 1940 (lat. 33°40” N., long.
62°10’ W. from drawing).—Nybelin, Fauna och flora, Upsala, vol. 5, pp.
206-209, fig., 1947 (off Sweden).—Rey, Mem. Real Aead. Cien. Nat. Ma-
drid, vol. 11, p. 252, figs. 81b, 83, 1947 (Atlantie).—Noronha and Saimento,
Vertebrados da Madeira, ed. 2, Peixes, vol. 2, pp. 114, 141, 1948 (Madeira).—
Nybelin, Géteborgs Vet. Vitterh. llandl,, ser. B, vol. 5, No. 16, p. 24, 1948
(eastern North Atlantic).—Bertelsen and Grgntved, Vid. Medd. Dansk
Naturh. For., vol. 111, pp. 164-167, figs. 1-2, 1949 (photographed photo-
phores from their own light from lat. 52°20" N., long. 27°30" W.).—NMaul,
Lista sistemdtiea dos peixes assinalados nos mares da Madeira e fndice al-
phabetiea, p. 13, 1949 (Madeira).—Smith, The sea fishes of southern Afriea,
p. 107, 1949 (off the “Cape” in 500 fathoms).—Ilolgersen, Stavenger Mus.
Arbok 1949, vol. 59, p. 87, fig., 1950 (off Norway).—Ilarvey, Biolumines-
cence, New York, p. 550, fig. 186, 1952.—I{oumans, Biological results of
the Snellius expedition, pt. 16, p. 186, 1953 (Ilast Indies).—Koumans, Tem-
minekia, Leiden, vol. 9, p. 186, 1953 (Central Paeifie).—Marshall, Aspects
of deep sea biology, New York, p. 278, fig. XI, 6, 1951.

Stupy maTerIaL: USNM 164295, South of Iccland, collected by
Schaeffer and Starr, 1 specimen, 43 mm. MCZ 34981, Atlantis station
1021, August 1, 1931, lat. 42°56’ N, long. 30°19" W, haul B16, depth
tub. 4, 1 specimen, 70 mm.. MNCZ 34991, Atlantis station 1021,
August 1, 1931, lat. 42°56” N, long. 30°19 W., haul B14, depth tub.
2, 3 specimens, 28 to 50 mm. MCZ 34992, Atlantis station 1008,
July 28, 1931, lat. 49°33” N., long. 30° W., haul B4, 2 specimeuns,
28 to 30 mm. MCZ 34951, Atlantis station 1011, July 29 to August
1, 1031, lat. 48°10” N, long. 30°03” W., 2 specimens, 34 and 37 mm.
MC7Z 35002, Atlantis station 1011, July 29, 1931, lat. 48°10” N, long.
30°03’W., haul B7, depth tub. 3, 1 specimen, 36 mm. MCZ 31634,
Iselin station 322, 1628, lat. 33° N, long. 64° W., 1 specimmen, 36 mm.

DisTINCTIVE CHARACTERS: Lower preopercular spine directed down-
ward and curved forward and outward; upper preopercular spine
short, dirccted outward, not extending past rear edge preopercular
bone; 2 postabdominal spines, the anterior one hooked anteroventrally,
the rear spinc usually shorter and directed posteroventrally, the angle
between them about 60°; space between anal group and subcaudal
group of photophores rather narrow, about equal to width of last 2%
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to 3 anal photophores; supra-abdominal photophores not in line with
preanal and anal groups; ventral line of abdominal keel usually with
a concave notch just in front of anterior postabdominal spine.

Descrirrion: Counts made are given in table 1, p. 591, and table
2, p. 592, the measurements made are given in table 3, p. 593. Great-
est depth of pigmented part of body 1.2 to 1.4 and height of dorsal
blade 7.5 to 9.5 times, both in postorbital length of body.

Raxce: This species 1s distributed ia the Atlantie, Pacific, and
Indian Oceans and occurs at depths of 1,000 fathoms (Beebe, 1929)
and as far north in the Atlantic as lat. 52°20’ N., (Bertelsen and
Grgntved, 1949).

Argyropelecus lynchus lynchus Garman

Figure 11

Argyropelecus lynchus Garman, Mem. Mus. Comp. Zool, vol. 24, p. 234, pl. J,
_ .z figs. 1, 1b, 1899 (type locality, liast Pacific, Panama Bay; lectotype USNM
57885).—Ledenfeld, Mem. Mus. Comp. Zool., vol. 30, No. 2, p. 170, pl. 6,
 figs. 24, 25, 1905 (anatomy light organs).—Vanderbilt, To Galdpagos on the
Ara, p. 132, pl. 5 (in color), 1927 (off Panama in Pacific, 300 fathoms).—Parr,
Bull. Bingham Oceanogr. Coll., vol. 2, art. 4, p. 17, fig. 5, 1931 (Atlantic).

Argyropelecus sladeni, Norman, Discovery reports, vol. 2, p. 305, fig. 13, 1930
(Atlantic Ocean).—Jordan, Evermann and Clark, Report U.S. Comm. Fish
1928, pt. 2, p. 74, 1930 (name only).—DBeebe, Bull. Inst. Oceanogr. Monaco,
No. 629, p. 4, 1933 (off Bermuda, 200 to 400 fathoms).—Fowler, Bull. Amer.
Mus. Nat. Hist., vol. 70, pt. 2, p.1207, 1936 (after Norman).—Parr, Bull.
Bingham Oceanogr. Coll., vol. 3, art. 7, pp. 46-51, figs. 18-20, 1937 (no lo-
cality given).—Schultz (in part), Proc. U.S. Nat. Mus., vol. 86, p. 153, 1938
(East Pacific).—Marr, Copeia, No. 2, p. 140, 1948 (lat. 32°12’ N., long.
118°37’ W., depth 190 to 210 meters).

Argyropelecus lichnus Ulrey, Journ. Pan.-Pacific Res. Inst., vol. 4, No. 4, p. 3, 1929
(error for lynchus; off California).—Terron, Ann. Inst. Biol. Univ. Naec.
Mexico, p. 76, 1932 (on Ulrey).

Argyropelecus d'urvillet, Bertin, Bull. Mus. Nat. Hist. Nat. Paris, vol. 12, No. 6,
p- 314, 1940 (holotype A. d'urvillet Cuvier and Valenciennes, from Atlantic).

Argyropelacus lynchnus (misspelled), Nichols and Murphy, Bull. Amer. Mus. Nat.
Hist., vol. 83, p. 235, 1944 (lat. 4°01’ N., long. 80°26’ W.).

Argyropelecus olferst, Clemens and Wilby, Fishes of the Pacific Coast of Canada,
Tish. Res. Board Canada, Bull, No. 67, p. 106, fig. 54, 1949 (British Columbia).

Stupy MATERIAL: The following type specimens were examined:*
USNM 57885, lectotype, Albatross station 3360, lat. 6°17’ N., long-
82°5" V., depth 1,672 fathoms, standard length 46 mm. USNM
120239, paratype, Albatross station 3410, lat. 0°19” N., long. 90°34’
W., depth 331 fathoms, standard length 21 mm. USNM 120240,
paratype, Albatross station 3383, lat. 7°21’ N, long. 79°2’ W., depth
1,832 fathoms, standard length 30 mm. USNM 120241, paratype,
Albatross station 3395, lat. 7°30736’/ N., long. 78°39” W., 730 fathoms,
32mm. USNM 170966, paratype, Albatross station 3392, lat. 7°5'30""
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N., long. 79°40" W., depth 1,270 fathoms, standard Iength 26 mm.
MCZ 28528, paratype, Albatross station 3414, lat. 10°14’ N, long.
96°28” W., depth 2,232 fathoms (but a note in jar states “surface to
200 fathoms’), 3 specimens, 40 to 47 mm. MCZ 35193, paratype,
Albatross hydrographic station 2619, lat. 7°31°00”” N, long. 78°42" 30"’
W., note in jar states ‘“‘surface to 300 fathoms,” 1 specimen, 19 mm.
MCZ 35147, paratype, data same as MCZ 35193, 1 specimen, 26 min.

Besides the types, the following lots were studied (the numbers of
specimens are given in parentheses): USNNM 148232(5), 150259(2),
164295(1). MCZ 34948(4). SIO 1I52-419(7) andS10-54-96(1).
WHOI RHB569(2), RHB475(1). BOC 2708(4), 3006(1), Atlantis
station 1355(6); also uncatalogued at BOC are five lots from off Peru,
totaling 46 specimens.

Distincmive ciraracTeERs: Lower preopercular spine directed down-
ward and sometimes curved a little forward; upper preopercular spine
rather long, curved outward and sometimes upward, notably rather
long and reaching past rear of bony edge of preopercle; 2 postabdomi-
nal spines, directed ventrally, anterior one curved or hooked forward
or directed straight downward, the angle between these spines varying
from 50° to 70°; preanal, anal, and subcaudal groups of photophores
compact, the distance between anal and subeaudal groups less than
width of last 2 anal photophores; length of exposed part of longest
spine of dorsal blade 1.0 to 2.2 times in base of soft dorsal fin.

The lynchus complex of subspecies ({ynchus, sladeni, and hawaiensis)
differs from olfersi mostly in the upper preopercular spine, which is
short and stubby and does not extend past the bony preopercular edge
in olfersi, whereas in the lynchus complex the spine is long, hooked
outward, sometimes a little dorsally, and reaches past the bony pre-
opercular edge.

Although I am recognizing three subspecies of lynchus in the Indo-
Pacific, I do so with some uncertainty. The character of the height
of dorsal blade may not be a sound one, as it appears to become pro-
portionately shorter on large specimens than on small ones of the
same subspecies.  Unfortunately, I lack enough specimens of hawaien-
sis for a fuller study of this problem.

The lynchus-sladent populations also need a detailed study, but
the number of specimens available to me are not suflicient for an
analysis of variability.

Data indicate that three subspecies might be recognized on the
basis of number of gill raker. (sce table 4, p. 614) and height of dorsal
blade. These are lynchus lynchus of the Iastern Pacific and At-
lantic Oceans, lynchus hawaiensis of the Central Pacifie, and lynchus
sladeni of the Western Pacific and Indian Oceans. MHowever, the
problem of where these so-called subspecies meet in the areas where
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TasBrLe 4.—Number of gill rakers on first gill arch

Subspecies and Above ancle Below ancle Total rakers
localities 8 9 10 9 10 11 12 17 18 19 20 21 2
lyncius lynchus
East Pacific 27 1 — 2 23 3 - 2 22 4 - - —
West Atlantic 6§ - — — 6 - - — = — = —
South Atlantic 4 = — — 2 2 — — % 2 —_ — —
lynchus sladeni
Indian Ocean and
West Pacific 1 5 1 = 1 5 1 = = 2 4 — 1
lynchus hawaiensis 6 1 1 - - 4 4 —_ - 3 4 1 —

I have not seen specimens is unsolved, and all subspecies of the
lynchus complex of populations may disappear into groups of more
or less overlapping populations.

Although the height of the dorsal blade varies considerably f{rom
specimen to specimen of lynchus lynclius, six measured from the
Western Atlantic had a shorter blade (1.8 to 2.2 times in base of
soft dorsal) than those from the Eastern Pacific and South Atlantic
(1.1 to 1.9 tumes in base of soft dorsal), but other differences were
not observed.

Drscriprion: Counts made are given in table 1, p. 591, and table
2, p. 592; measurements made are given in table 3, p. 593.

Raxcnr: This subspecies occurs in the Eastern Pacific and Atlantic
Ocean. [ have studied material from: Pacific: Off Panama, 10
specimens; Galapagos, 9 specimens; off Northern Peru, 49 specimens;
off Cocos Island, 5 specimens; off Clipperton Island, 7 specimens;
off Costa Rica, 3 specimens. Atlantic: Gff Delaware, 1 specimen;
Iceland, 1 specimen; Bahamas, 1 speeimen; Caribbean Sea, 6 speci-
mens; Azores, 4 specimens; northwest of Cape Verde Islands, 1
specimen.

Depths range down to 2,222 fathoms (USNM 150259).

Argyropelecus lynchus sladeni Regan

Argyropelecus sladent Regan, Trans. Linn. Soc. Zool., vol. 12, p 218, 1908 (type
locality, Chagos Archipelago, Indian Ocean, depth 400 to 500 fathoms).—
Jespersen in Joubin, Faune ichthyologique de I’Atlantique nord., No 15,
figs., 1934 (? North Atlantic).—Schultz, Smithsonian Mise. Coll., vol. 91,
No. 27, p. 4, 1937 (detailed measurements); (in part) Proc. U.S. Nat. Mus.,
vol. 86, p. 153, 1938 (Philippine Islands).—Norman, John Murray Expedi-
tion, 1933-34, Scientific reports, vol. 7, No. 1, p. 20, 1939 (Indian Ocean,
depth 200 to 2,926 meters).—Fowler, Fishes of the Red Sea and southern
Arabia, Jerusalem, vol. 1, p. 86, 1956 (Red Sea).

Srtupy wmarerian: USNM 103015, Albaiross station 5368, lat.
13°35730”7 N., long, 121°48’ 1., depth 181 fathoms, February 23,
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1909, 2 specimens, 27 and 34 mm. USNN 103016, Albatross sta-
tion 5387, lat. 12°54’40’” N., long. 123°20730"” ., depth 209 fathoms,
March 11, 1909, 1 specimen, 27 mm. USNM 103017, Albatross sta-
tion 5447, lat. 13°28’ N., long. 123°46718”" E., depth 310 fathoms,
June 4, 1909, 1 specimen in bad condition. USNNM 103018, Albatross
station 5497, lat. 9°7/15”" N., long. 124°59’30"" K., depth 960 fathoms,
August 3, 1909, 4 specimens, 14 to 19 mm. USNNI 103020, Albatross
station 5525, lat. 9°12/30”/ N., long. 123°44’7”’ K., depth 805 fathoms,
August 11, 1909, 1 specimen, 35 mm. USNDM 103021, Albatross sta-
tion 5530, lat. 9°26745”” N., long. 123°38’30"" IS, no depth given,
August 11, 1909, 1 specimen m poor condition. USNM 102787,
Albatross station 4913, lat. 31°39/107" N., long. 129°22730" E., depth
391 fathoms, August 12, 1906, 1 specimen, 39 mm., ofl Japan.

DistiNcTIVE citaRACTERS: See A. lynchus lynchus and the discus-
sion concerning the lynchus complex on p. 613.

Descriprion: Counts made are given in table 1, p. 591, and table 2,
p- 592; the measurements made are given in table 3, p. 593.

Raxce: This subspecies occurs in the Western Pacific and Indian
Occan. [ have seen 10 specimens from the Philippines and 1 from
off southern Japan.

Argyropelecus lynchus hawaiensis, new subspecies

FIcure 12

Argyropelecus sladeni, Haig, Pacific Sci., vol. 9, p. 322, 1955 (off Mauna Loa lava
flow, Hawaii).

Hororyre: USNM 177931, Mauna Loa lava flow, Kona, ITawaii,
June 6, 1950, Y. Yamaguchi, standard length 58 mm.

Pararypes: USNM 164003, same data as holotype, 2 specimens,
standard lengths 55.5 and 60 mm. USNM 164001, Mauna Loa lava
flow, Kona, Hawaii, June 2, 1950, IHayes and Burke, 1 specimen,
standard length 62.3 mm. SIO H53-372, North Pacific Occan, lat.
36°58’ N, long. 164°30” 5., November 4, 1953, 1 specimen, standard
length 52 mm.

The University of Hawaii has 3 paratypes (no catalog numbers)
taken with the holotype and bearing the same data, standard lengths
46 to 61.5 mmni.

DescrirrioN: Four specimens were measured in detail and these
data, expressed in thousandths of the standard length, are recorded,
respectively, for the holotype then the paratypes. Standard lengths in
mm. are 58, 55.5, 60, and 62.3. Greatest depth of pigmented area of
body 598, 612, 584, and 594; least depth caudal peduncle 103, 112,
115, and 108; greatest height of dorsal blade above pigmented part of
body 46, 43, 33, and 35; postorbital length of body 831, 8§24, 800, and
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856. Length of groups of photophores: Anal 176, 180, 183, and 178;
preanal 121, 115, 113, and 117; subcaudal 86, 85, 83, and 83. Dis-
tance between preanal and anal groups of photophores 26, 27,23, and
27; distance between anal and subcaudal groups of photophores 48,
49, 50, and 53; distance from upper edge of last abdominal photophore
to upper edge of first preanal photophore 164, 150, 158, and 159; dis-
tance from tip of snout to rear edge of maxillary 278, 272, 292, and
287; distance from orbit to base of upper preopercular spine 198, 195,
203, and 194; length of snout 86, 83, 92 and 91; diameter of eye 129,
112, 137, and 138. The counts made on the types are given in table
1, p. 591, and table 2, p. 592; measurements made are given in table
3, p. 593.

Coror: The color pattern is shown in figure 12, p. 627.

Raxge: This subspecies is known from 7 specimens collected in the
Hawailan Islands and 1 from the North Pacific at lat. 36°58’ N.,
long. 164°30" E.

Revarks: This subspecies differs from lynchus and sladeni, its
closest relatives, as is indicated in the key on p. 597.

Genus Sternoptyx Hermann

Sternoptyz Hermann, Naturforscher, vol. 16, p. 83, 1781 (type species Sternoptyz
diaphana Hermann).

The genus Sternopiyr has the following characters: Abdominal
vertebrae 11; caudal vertebrae 17 to 20; branched caudal rays 9 4 §;
pectoral rays 10 or 11; dorsal 9 to 11; anal 13 to 15; gill rakers on
first ¢ill arch 4 to 7 + 2 to 4 4 5 to 7 totaling 12 to 16.

The number of organs in groups of photophores are as follows:
Abdominal 10, anal 3, branchiostegals 3, isthmus 5, preanal 3, pre-
opercular 1, preorbital 1, postorbital 1,subcaudal 4, subopercular 1,
supra-abdominal none, supra-anal 1, suprapectoral 3.

The dorsal blade consists of a single enlarged pterygiophore; there
are no anal pterygiophores between the haemal spines on four of
the abdominal vertebrae, usually numbers 5 to 8 or 6 to 9, the anal
pterygiophores being displaced forward. Teeth on edge of maxillary
directed outward; at orizin of anal fin a pair of short spines, two
pairs of short postabdominal spines in front of pelvic bases; a pair
of preabdominal spines; preopercular spine single, directed down-
ward; short spine at lower posterior angle of dentary; postemporal
ending in a short spine; anterior edge of dorsal blade denticulate.

Although I have made numerous counts and measurements on
specimens from the various seas, nothing could be found that indicated
more than a single species for the world. Counts made are given
in table 1, p. 5391, and table 5, next page.




MARINE SILVER HATCHETFISHES—SCHULTZ 617

TaBLE 5.—Counts recorded for Sternoptyx diaphana

Finrays Number of glli rakers on first arch
Anal Dorsal Upper arch Lower arch Total rakers
Locality
Normal | Rudimen-
tary
13 14 15 9 10 11,4 5 6 7|2 3 ¢4 5 6 7 |12 13 14 15 16
Atlantic 1 14 10f— 14 8|13 & — — W) —i = W 0 ||= 9 ¥ Y =
West Pacific 310 —| 6 7 —]10 2 — —|—10 2{3 9 —(2 7 3 — —
East Pacific 2 14 1/ 114 2|3 4 5 2|2 9 2t— 11 3|1 1 1 7 4

Sternoptyx diaphana Hermann

FiGURE 2

Sternoptyr diaphana Hermann, Naturforscher, vol. 16, p. 33, 1781 (type locality,

America, ? Jamaica).—Cuvier, The animal kingdom (Griffith’s ed.), vol. 10,
p. 435, 1834; Le rigne animal (Diciple’s ed.), vol. 4, p. 271, 1836-1819.—
Cuvier and Valenciennes, Histoire naturelle des poissons, vol. 22, p. 415,
1849 (Eastern Atlantic).—Giinther, Catalogue fishes British Muscum,
vol. 5, p. 387, 1864 (Atlantic).—~Goode and Bean, Bull. Mus. Com. Zool. vol.
10, No. 5, pp. 186, 189, 220, 1882 (Western Atlantic north to lat. 33°19’ N.).—
Giinther, Report of the secientific results of the voyage of H.M.S. Challenger
during 1873-76, vol. 22, p. 169, pl. 45, fiz. D, D’, 1887 (Atlantic and Pacific
to a depth of ? 2,500 fathoms).—Jordan, Report U.S. Comm. Fish and
Fisheries 1885, vol. 13, p. 833, 1887 (Atlantic).—Vaillant, Expéditions scienti-
fiques du Travailleur et du Talisman pendant les années 1880-1883,
Poissons, p. 102, 1888 (Coast of Maroc, Azores).—Liitken, Mem. Acad. Sci.
Lett. Danemark, ser. 6, vol. 7, p. 283, 1892 (North Atlantic).—Collett, Re-
sultats des campagnes scientifiques accomplies par le Prince Albert I, Monaco,
vol. 10, p. 125, 1896 (Eastern Atlantic).—Gilbert, Report U.S. Comm. Fish.
and Fisheries 1893, p. 465, 1896 (off California).—Jordan and Evermann, U.S.
Nat. Mus. Bull. 47, pt. 1, p. 603, 1896 (Atlantic).—Gilbert and Cramer, Proc.
U.S. Nat. Mus., vol. 19, p. 416, 1897 (Hawaiian Islands).—Alcock, A descrip-
tive catalogue of the Indian deep-sea fishes in the Indian Museum . . .,
Calcutta, p. 136, 1899 (off Malabar Coast in 912 to 931 fathoms).—Jordan
and Snyder, Proc. U.S. Nat. Mus., vol. 23, p. 350, 1900 (off Hokkaido).—
Jordan and Seale, Bull. U.S. Bur. Fish. 1905, vol. 25, p. 180, 1906 (Hawaii).—
Brauer, Wissenschaftliche Ergebnisse der Deutschen Tiefsee-Expedition auf
dem Dampfer Valdivia, 1898-1899 . . ., vol. 15, pt. 1, p. 115, figs. 56-63,
1906; pt. 2, p. 175, pl. 36, figs. 1-3, 1908 (Anatomy).—Richard, Bull.Inst.
Oceanogr. Monaco, No. 162, p. 149, 1910 (from tuna stomach).—Zugmayer,
Resultats des campagnes scientifiques accomplies par le Prince Albert I,
Monaco, fasc. 35, p. 54, pl. 2, fig. 5, 1911 (North Atlantic).—Murry and Hjort,
The depths of the ocean . . ., p. 612, 1912 (Atlantic.—Halkett, Checklist of
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the fishes of the Dominion of Canada and Newfoundland, Ottawa, pp. 16, 56,
1913 (off Newfoundland).—Holt and Byrne, Fish. Ireland Sci. Invest., No. 1,
p. 23, fig. 9, 1913 (off Ireland, depth 600-900 fathoms).—Jordan, Tanaka,
and Snyder, Journ. College Sci. Imper. Univ. Tokyo, vol. 33, art. 1, p. 52,
1913 (off Hokkaido).—Weber, Die Fische der Siboga Expedition, Leiden,
vol. 57, p. 22, 1913 (East Indies, depth 828 to 2,477 meters).—Hoek,
Cons. Perm. Internat. Expl. Mer. Pub. Circonst., No. 12, p. 53, 1914 (North
of Kurope).—Pappenheim, Die Fische der Deutschen Siidpolar-Expedition
1901-1903, vol. 15, pt. 2, p. 183, 1914 (South Atlantic to lat. 23°33" 8.).—
Weber and de Beaufort, The fishes of the Indo-Australian archipelago, vol.
2, p. 132, fig. 48, 1914 (Ilast Indies).—Jespersen, Report on the Danish ocean-
ographical expeditions to the Mediterrenean, 1908-1910, vol. 2, p. 28, 1915
(Central North Atlantic to lat. 42° N.).—Roule, Resultats des campagnes
scientifiques accomplies par le Prince Albert I, Menaco, vol. 52, p. 24, 1919
(Azores).—Vaillant, Resultats des campagnes scientifiques accomplies par
le Prince Albert I, Monaco, vol. 52, pp. 129, 144, 147, 149, 155, 1919 (East-
crn Atlantic).—Jordan and Jordan, Mem. Carnegie Mus., vol. 10, No. 1,
p. 9, 1922 (Hawailan Islands).—Barnard, Ann. South African Mus.,
vol. 21, p. 154, 1925 (off Cape Point, South Africa).—Fowler, Mem. Bernice Pauahl
Bishop Mus., vol. 10, p. 35, 1928 (Hawaiian Islands).—Beebe, Zoologica,
New York, vol. 12, No. 1, pp. 4, 14, 1929 (Hudson Gorge off New York).—
Roule and Angel, Resultats des campagnes scientifiques accomplies par le
Prince Albert I, Monaco, fasc. 79, p. 34, pl. 2, figs. 39-48, 1930 (larvae,
adults, Eastern Atlantic).—Borodin, Bull. Mus. Comp. Zool., vol. 72, No. 3,
p. 68, 1931 (Central North Atlantic).—Roule and Angel, Resultats des
campagnes scientifiques accomplies par le Prince Albert I, Monaco, fasc.
86, p. 80, 1933 (Atlantic).—DBeebe, Bull. Inst. Oceanogr. Monaco, No. 629,
pp. 4, 13, 14, 1933 (off Bermuda).—Roxas, Philippine Journ. Sci., vol. 55,
No. 3, p. 287, 1934 (Philippines).—TFowler, Bull. Amer. Mus. Nat. IHist.,
vol. 70, pt. 1, p. 241, fig. 113, pt. 2, p. 1207, 1936.—DBeebe, Zoologica, New
York, vol. 22, pt. 3, p. 202, 1937 (off Bermuda, depth zero to 1,000 fathoms).—
Norman, Pritish, Australian, and New Zealand Antarctic Research Expedi-
tion, 1929-1931, vol. 1, No. 2, p. 83, 1937 (South Pacific to lat. 41°59’ S.).—
Parr, Bull. Bingham Oceangr. Coll., vol. 3, No. 7, p. 57, 1937 (Western
Atlantic north to lat. 32°24’ N.).—Fowler, Acad. Nat. Seci. Philadelphia,
monogr. 2, p. 265, 1938 (off Hawaiian Islands).—Norman, John Murray Ex-
pedition, 1933-34, Scientific reports, vol. 7, No. 1, p. 20, 1939 (Arabian Sea,
Zanzibar, Maldives).—Longley and Hildebrand, Pap. Tortugas Lab. Carnegie
Inst. Washington, vol. 34, No. 535, p. 16, 1941 (off Tortugas).—Rey, Mem.
Real Acad. Cienc. Exact. Fis. Nat. Madrid, vol. 11, p. 242, fig. 80, 1947
(Atlantic).—Noronha and Sarmento, Vertebrados da Madeira, ed. 2, Peixes,
vol. 2, p. 141, 1948 (Madeira).—Nybelin, Goteborgs Vet. Vitterh. Samh.
Handl., ser. B, vol. 5, No. 16, p. 25, 1948 (Eastern North Atlantic).-——Maul,
Lista sistemdtica dos peixes assinalados nos mares da Madeira e indice al-
phabetica, p. 13, 1949; Mus. Mun. Funchal, No. 4, art. 9, p. 17, fig. 4, 1949
(Madeira).—Wilimovsky, Copeia, No. 3, p. 247, 1951 (correct spelling of
generic name).—Koumans, Temminckia, Leiden, vol. 9, p. 186, 1953 (East
Indies).—Mead and Taylor, Journ. Fish. Res. Board Canada, vol. 10, No.
8, p. 570, fig. 5, 1953 (off Iwate Prefecture, Japan).—Haig, Pacific Sci., vol.
9, p. 319, 1955 (off Hawaii).—TFowler, Fishes of the Red Sea and southern
Arabia, Jerusalem, vol. 1, p. 86, 1956 (Arabian Sea).—Guenther and Deckert,
Creatures of the deep sea, New York, pp. 29, 119, fig. 9, 1956 (off Bermuda).—
Grey, Fieldiana, Zool., vol. 39, No. 29, p. 326, 1959 (Gulf of Mexico).
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Sternoptyr obseura Carman, Mem. Mus. Comp. Zool., vol. 2.4, p. 232, pl. 53, fig.
1, 1899 (type locality, Eastern Pacifie, Int. 0°367 5. to 79317 N, long. 78°42/30"/
to 89°3730"” W, from 134 to 1,832 fathoms, lectotype USNDM 177888;
lectoparatypes USNDM 120291, 177880, and 177933).— Lendenfeld, Mem.,
Mus. Comp. Zool., vol. 30, No. 2, p. 175, pl. 6, figs. 26 27, 1905 (light or-
gans). ~ Beebe, The drelurus adventure, New York, p. 396, frontispicce,
fig. B, 1926 (ofl Galipagos).—Belanski in Vanderbilt, To Galdpagos on the
Ara, po 131, 1927 (off Panama in Pacific).— Borodin, Bull. Vanderbilt
Oceanogr. Mar. Mus., vol. 1, art. 1, p. 110 1928 (lat. 10°11V N, long. 90° W,
Lastern Pacifie Ocean).—Follett, Proc. California Acad. Sei., vol. 27, No.
16, p. 409, 1952 (oif Pt. Reyes, California).- -Harvey, Bioluminescence,
New York, pp. 510, 511, fig. 181 (1) 1952,

Stupy smareriaL: | have studied 1,229 specimens from the Eastern
Pucific, 47 from the mid-Paeifie; 14 from the Western Pacific, and 311
front the Western Adantic. The Targest specimen in the Atlantic
measured was 46.5 mm from tip ol suout (o caudal fin base, taken
at Atlantis station 2852 lat. 27°01” N long. 94°22” W_ at a depth of
1,152 meters.  lu the Pacifie, one speeimen (S1O55-249) taken at
lat. 4°6” N, long. 78°437 W. at a depth from 0 to 730 fathoms, meas-
ured 42 mm.

Since so muny speciiens were studied, they are summarized below ;
the mumbers of specimens are given in parentheses:

ANSP 71332(1).

BOC 2704(38), 2775(8), 2776(1), 2777(22), 2778(4), 2779(7), 2780(1), 2781(1),
2782(16), 2783(6), 2784(4), 2785(6), 2793(27), 2794(39); Atlantis stations (un-
cataloged) 1355(1), 1935(2), and 2852(2).

CNHM 15341(2), 45942(11), 46278(2), 59968 -59970(:3), G1349(1).

MCZ 25880, 2588A(2), 28122(1), 2812:4(1), 28533 (1), 31632(2), 3220.1-32296(12),
35175(1), 35192(2), 37528(1), 37662(1), 38040(1), 38066(1), 39478(3), 39482(1):
Blake station 306(1); Atlantis station 2947(6), 2996(1), 3308(1), 3473(1).

SI0 56-83(1), 57-43(3), 57-88(2), 55-221(60), 57-46(3), 537-207(5), 54 95(4),
35-246(38), 55-258(28), 54-123(3), 56-127(15), 56- 133(22), 55 2149(52), 54 83(2);
H53 - 371(1), H52-309(1), H51-161(1), H53 307(1), 1152 355(11), H51-399(5),
H52—419(2), H51-397(2), H51-377(8), H53 356(1), H52 320(7), H50-277(4),
1152-384(7), 1152-82(1), H53-305A(2), 1151 -375(7), 1151 161(4), H52 109(8),
1152404 (1), 1152-338(3).

SNIIM  18176(8), AG37(D), 16326(2), 46528 16520(9), 16532(3), 46535-
16511(183), 406543(6), 46549-46551(30), 46560(1), J6565-16568(35), 16570
46572(75), 16574-46578(51), 16580-16583(72), 46585-16386(17), 16588-46589(7),
16501-16592(12), 16591(3), 16596-16610(81), 16612(2), 16614(29), 46616(18),
16618(11), 16620(3), 16622(13), 16624(9), 16626(2), 16628(1), 16633-16639 (1Y),
16613 (129).

UMML 2484(1), 2750(3), 2752(1), 2753(1).

USFWS (Brunswick, Georgia) Silver Bay station 443(3); Combat station 290(1),
205-296(-1), 301-303(21), 30+-305(9), 312-313(12), 323 324(10).

USNM 26235(1), 32659(1), 33171(2), 33563(2), 44590(1), 53052(2), 57884(1),
S4407(1), 89912(6), 100531(1), 103071(1), 103075(1), 104206(2), 104207(1),
117221(1), 120204(1), 131207(1), 131307(1), 135647(1), 135665(1), 135672(1),
135690(1), [48789(4), 148848(1), 150040(3), 150306(1), 150416(1), 150441(1),
151305(1), 158168(9), 161392(2), 161394-161396(3), 163492(1), 177888(1),
177889(1), 177933(1); Albatross station 2553(1), 3402(1), 1650(2); Combat sta-

D017 (= 61=—3
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tion 1452(3); Oregon station 1073(2), 1168(1H), 1273(2), 1370011, 1440(3); Pel-
Jean station 33(1). H8(1).

Descrrerion: Counts made are given in table 1, p. 591, and table
5.p. 617,

Raxar:  The speeies is comuonly taken at depths of from 100 to
1,000 fathoms in the Pacifie, Atlantie, and Indian Oceans, but many
records exceed 1,000 fathoms.  OF STO numbers HA3-371, taken at
lat. 32°8" N, long. 142°4" K., over the Japan Treneh, one specimen
was taken between the surface and 4,455 Tathoms; of S10 HA53-307
taken at lat. 39°347-23" N, long. 142°29.5"-517 W one specimen was
taken between 2,500 and 2,700 fathoms, the latter record being also
the most northerly Tatitude for the species in the Pacifie. In the At-
lantic the deepest recovds arve lor Oregon station 1273 at 1,600 [athowms
and L batross station 2101 (USNDN 33563) at 1,686 fathoms.  The
most northerly vecord for the Atlantic s MCO7Z 37662 taken at lat.
42°467 N, long. 63°227 W,

Genus Polyvipnus Giinther
Polyipnus Giinther, Report of the scientific results of the voyage of TLNLS,
Challenger during 1873-76, vol. 22, p. 170, 1887 (type species Polyipnus
spinosus Gimmther).  Haneda, Pacific Sei., vol. 6, No. 1, pp. 13 16, 1952
(light organs).
Acanthopolyipnus Fowler, Proe. Acad. Nat. Sei. Philadelpliia, vol. 85, p. 257, 1934
(type species Polyipnus fraseri Fowler).

Species refevable to the genus Polyiprs have the following charae-
ters in common: Abdominal vertebrae 11; caudal vertebrae 21 to 25;
branched caudal fin rays 94-8; pectoral rays u, 10 n.15; dorsal rays
1110 17 anal rays 13 to 19; gill rakers on first gt areh 4 to 1046 to IS,

The number of organs in groups of photophores are as follows:
Abdominal 10, anal 4 to 17, branchiostegal 6, isthmus 6, lateral 1,
preanal 5, preopercular 1, preorbital 1, postorbital 1, subeaudal 4,
subopercular 1, supra-anal 3 when present, supra-abdominal 3, supra-
pectoral 3. For the tocation of the groups of photophores see figure 1.
p. O8S.

Premaxillary and maxillary finely denticulate teeth pointing out-
ward and backward; dentition in both jaws i two or three rows;
dorsal blade represented by a pair of small diverging hony keels end-
g in spines at front bhase of dorsal fin; posttemporal with one or more
spines projecting posteriorly; and dorsal ridge of posttenporal may
bear spines; bony preopercular edge nuy bhe spiny and a long or short
spine occurs at posteroventral corner of preoperele; ventral edge of
abdomen may be denticulate,  In adults spiny ridges niay develop
around anal region and on ventral edge of caudal pednnele; a pair of
diverging spines at pelvie bases; pectoral shield usually with ventral
cdge denticulate; teeth present on vomer and present or absent on
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patatines; the dorsal blade is redueed in this genus to five or six dorsal
ptervaiophores, the last one, just in front of dorsal fin base, projecis
as a paired spie. These ptervgiophores are not fused into a pro-
jecting plate i this genus.

The various species of Polyipnus may be distinguished on the basis
ol counts of fin rays, gill rakers, and vertebrae and distribution and
location of groups of photophores.  Especially important ave the post-
temporal and preopercular spines; which have unique shapes and
lengths for nearly every species in the genus.

Counts made for available species ol Polyipuus ave given in table 1,
p. 491, and table 6, p. 636; measurements made are given in table
7, p. 638, An examination of the frequency distributions ol the
various counts indicate signiticant differences in numbers of vertebrae,
eill rakers, and fin rays

Ifour new species of Polyiprus are deseribed as a vesult of borrow-
ing specimens, one cach from the Iastern Mlantic and Indian Oceans
and two from Japan. By means of the key below, all known species
of Polyiprus maay be distinguished.

Fraser-Brunner (Ann. Mag. Nato Hist., vol. 8, ser. 10, p. 218,
1931) vrecorded Polyipnus laternatus from the Atlautic, but he was not
able to locate the three speeimens on which he based his identifica-
tion.  They are probably actually 2. polli (sce p. 635).

Key to the Species of Polvipnus

1a. At anterior end of anal =series of photophores ocenr three supraanal photo-

phores located much above general line of anal organs; minute teeth

present on vomer and palatines; posttemporal spine =simple, smooth, and
shorter than diameter of pupil.

20, Anal photophores 6 or 7 total dorsal rays 15, (Eastern Atlantie

Ocean.) . . . . e e e o o oo L polliy new species

2b.  Anal photophores h to l %
3a. Aunal photophores 10 to B3, rarely 10; posttemporal spine equal in length
to width of laxt 1 to 7 anal photophores.  (Western  Ntlantie
Oceun.) . . . . oo . o . o . o . . larervatns Garman
3b. Anal photophores .\ to l()

di. Gill rakers on lower purt of first arch 9 to 12, and total rakers 11 1o
19; anal photophores 8 or 9: dorsal rays [ or 127 anal rays 17 to
19, (Philippine Ishands in the Pacilie Ocean). iriphanos Schuliz

Ib.  Gill rakers total 19 to 24,

Su. Dorsal rays 14 to 17; a broad wedge-shaped dark bar anterodovsally
on body does not reach ventrally to midlengthwise axix of bhody;
no white bar behind dark bar.  (Western Atlantic Ocean and the
Gulf of Mexico) . . . . .. asteroides  Rehultz

Sb. Dorsal rayvs 120r 13; anarrow \\l‘(l"('-\ll‘l]u d dark bav anterodorsally
on body (behind head) that reaches to midlengthwixe axis
of body; a narrow white bar behind dark bar that reaches 10
middorsal line.  (Japan, in the Western Pacifie Ocean.)

matsubarai. new speeies
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Ib. At anterior end of anal series of photophores, no light organ is loeated high
above the general line of other organs as in la.; minute teeth present on
vomer but absent on palatines.

6a. Anal photophores four.

7a. Posttemporal spine, long, strong and with two strong spines
basally; posterior bony ecdges of both supracleithrum and
preopercle serrated. (I’hilippine tslands, in  the Pacifie
Ocean.) . . . . . . . fraseri Fowler

7b.  Posttemporal spine, \unplc ‘m(l very Qhort ; posterior bony edges
of supraeleithrum and preoperele smooth. (Japan, in the
Pacific Ocean.) . . . . . . . . . . japonicus, new specics

6h.  Anal photophores 10 to 17.

Sa.  Gill rakers on first areh 4 or 5+ 6 to 8 totaling 10 to 12; post-
temporal spine, long, slender, simple, its length greater than
diameter of pupil; greatest depth of body about twice in stand-
ard length; space between anal and subeaudal groups of photo-
phores shorter than width of 3 subeaudal organs. (Philip-
pine Islands, in the Pacific Ocean.) . . . . unispinus Schultz

Sh.  Number of gill rakers on first gill arch 6 to 10+ 12 to 18 total-
ing 18 to 28.

Ya.  Posttemporal spine very short, strong, its length shorter than
diameter of pupil.

10a.  Number of gill rakers on first arch total 21 to 24; width of

subeaudal group of photophores into the distance between

anal and subcandal groups 1.0 to 1.5 times. (Hawaiian

Islands, in the Pacific Ocean.) . . . . . nnttingi Gilbert

10b.  Number of gill rakers on first arch total 20; width of sub-

caundal group of photophores into the distance between

anal and subcaudal groups 0.6 to 0.8 times. (Western

Indian Ocean.) . . . . . . . indicus, new species

9b.  Posttemporal spine long, al(n(lv withh one or two curved

basal spines, the dorsal one the longest, alwayvs longer than
diameter of pupil.

L1a.  Anal photophores 13 to 17, rarely 13; anal rays 15 to 18;
pectoral rays 12 to 15; length of posttemporal spine 5.0
to 6.9 times in greatest depth of body; munber of caudal
vertebrae usually 24, occasionally 23 and 25; caudal
peduncle long and slender.  (Western Pacific and Indi-
an Oceans.) . . . . . . tridentifer McCulloch

11b.  Anal photophores 1" 10 H rarely 14; anal rays 14 to 17;
pectoral rays 13 to 16; ]«,ngth of posttemporal spine 7.0
to 16.0 times in greatest depth of body; caudal vertebrae
usually 23, occasionally 22 and 24; caudal peduncle
short and deep. . . . . . spinosus Giinther

124. Total gill rakers on flht '11(11 18 to 20. (Philippine
Islands and Celebes Sea, Pacific Ocean.)

spinosus spinosus Giinther

12b.  Total gill rakers on first arch 22 to 28. (Japan, in the

Pacific Ocean.) . spinosus sterope Jordan and Starks
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Fieure 3.—.drgvropelecus affinis Garman.  \fter Brauer, 1906.

IF16urE 4.—drgyropelecus pacificus. new species. 1lolotype USNNI 164000, Drawn by
Dorothea B. Schultz.
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I'tGURE 5.— drgyropelecus gigas Norman.  After Norman, 1930.

,4\,

.ISJ-’-——‘\

IvGure 6. Areyropelecus hemigymnus Cocco.  Drawn by Craig Phillips.




MARINE SILVER HATCHETFISHES— SCHULTZ 6H25

Ficere 7. lrgyropelecus intermedius Clarke.  \fter Gilbert, 1905, pl. 72

Fiaoure 8- ~Argvropelecus amabilis (Qgilby). .\ McCulloch, 1923,
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v,
A" 2

Ficure 9.—drgyropelecus  aculeatus Cuvier and Valenciennes. After Norman, 1930.

Froure 10— -drgyropelecus olfersi Cuvier.  After Norman, 1930.
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Ficere Ul—drgyropelecus lynchus lynchus Garman.  \fter Norman, 1930.

Fi6Ure 12~ drgyropelecus lynchus hazcaiensis, new subspecies. ol ty pe USNNI 177931
Drawn by Dorothea B. Schultz.
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Ireure 13- -Polyipnus polli, new species.  olotype KNINLA 93092, Drawn by Dorothea
>

3. Schultz,

Frovre Mo—Polyipnus laternatus Garman.  \ter Parr, 1937,
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[Fieure 15, —Polyipnus triphanos Schultz.  Afrer Schultz, 1938,

Ficure 160~ Polyipnus asteroides Schultz.  USNNL IS6020. Drawn by Dorothea DL
Schultz,
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Ficure 17.—Polyipnus matsubarai, new species. Holotype, USNM 179793. Drawn
Dorothea B. Schultz.

by

Frcure 18— -Polyipnus fraseri Fowler. Retouched from holotype USNM 92324 by
Dorothea B. Schultz.
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Itgure 19, Polyipnus japonicus, new species. llolotype, SIO 1153-367. Drawn by
Dorothea B. Schultz.

FFicUrE 20.—Polyipnus unispinus Schultz.  \iter Schultz, 1938.
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Ficure 21, -Polyipnus nuttingt Gilbert.  After Gilbert, 1905,

Frovre 22, Polyipaus indicus, new species. tlolotype, BNINHL 1939.5.24.403.  Drawn
by Craig Phillips.
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Fieure 230 Polyipnus tridentifer NcCulloch. Radiograph paratype No. 193543, of t
Australian Museum

Ficure 24 -Polyipnus spi pinosu. Giinthe \ Giinther, 1887
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‘1t RE 25, Polyipnus spinosus sierope Jordan and Starks. After Jordan, Tanaka, and
Snvder, 1913.
AN J
—~ —
=
’ 7
Freure 26, -a, Postabdominal spines of drgyropelecus gigas Norman, from sketch of Dr.

N. B. Marshall of holotype and paratypes, in letter, January 21, 1958; b, posttem-
1l spine of holotype of Polyipnus spinosus Gunther, from sketch of J. R. Norman,
er, April 15, 1937.
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Polyipnus polli, ncw species
Ficure 13

Polyipnus laternatus (non Garman), Poll, Iixpédition océanographique Belge
dans les eaux cétieres Africaines de 1’'Altantique sud, 1948-1949, Resultats
scientifiques, vol. 4, fasc. 2, Poissons, pt. 3, p. 65, fig. 27, 1953 (eastern South
Atlantic off Angola).—Norman, Discovery reports, vol. 2, p. 305, ? fig. 14,
1930 (lat. 5°54’ N., long. 11°19’ E.; lat. 13°25’ N., long. 18°22" W.).

Hovrorype: KMMA 95092, Eastern Atlantie Ocean, lat. 6°8” S.,
long. 11°24” E., depth 350 to 380 meters, standard length 22 mm.

Pararyres: KMMA 95091, Eastern Atlantie Ocean. lat. 5°53’ S.,
long. 11°28" E., depth 310 to 360 meters, 1 speeimen, standard length
22.5 mm. USNDM 179878, lat. 11°53’ S., long. 15°26’ K., depth 480 to
510 meters, Dec. 18, 1948, 1 specimen, 26 mm. IRSNB 8675, lat.
5°15’ S, long. 11°29’ E., depth 225 to 240 meters, 1 specimen about
17 mm., in poor condition. IRSNDB 8687, lat. 8°28’ S., long. 12°54’ E,
depth 310 meters, 1 specimen, about 21 mm., in very bad condition.
IRSNB 8671, lat. 5°53” S., long. 11°28” E., depth 310 to 360 meters,
1 speeimen, 17.7 mm,

DeEescrirrion: Measurements made on the holotype and paratype
are given in table 7, p. 638; counts made are given in table 1, p. 591,
and table 6, p. 636.

Coror: The color pattern is shown in figure 13, p. 628.

Rance: This species is known from the eastern South Atlantie
off Anglo, Africa, at a depth of 225 to 510 meters.

Remarks: This species is most closely related to asteroides and
laternatus, both known from the Atlantic Ocean. It differs from
them in having only seven anal photophores, a decper body, and a
deeper caudal peduncle, as is shown in the following tabulation:

polli laternatus asteroides matsubarai
Greatest depth of body in 0.9to1.0 1.1tol.4 1. 1tol.4 1.1tol. 2
length of body without
head
Width of group of anal photo- 4 3 3 2.4t02. 8
phores in greatest depth
of body
Least depth of caudal ped- 5.3to6.4 6.5t0o7 6.5t0 7 5.8t06.5
uncle in length of body
without head

This speeies is distinguished in the key on p. 621 from all other known
species in the genus. It is named polli in honor of my esteemed
colleague, Dr. Max Poll, who loaned the specimens to me for study.

577377—61——4
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Polyipnus laternatus Garman
Fiaure 14

Polyipnus laternatus Garman, Mem. Mus. Comp. Zool., vol. 24, pp. 238, 399,
1899 (off Barbados).—Purr, Bull. Bingham Oceanogr. Coll., vol. 3, art. 7,
p. 55, fig. 22, 1937 (West Indies).—Schultz, Proc. U.S. Nat. Mus., vol. 86,
pp. 142-143, 1938 (West Indies).

Polyipnus spinosus Brauer (in part), Wissenschaftliche Ergebnisse der Deutschea
Tiefsee-Expedition auf dem Dampfer Valdina, vol. 15, pt. 1, p. 121, 1906
(Atlantic Oecan).—Rivero, Proc. Boston Soc. Nnt. Hist., vol. 41, No. 4,
p. 56, 1936 (off Cuba).

Stupy MATERIAL: Because of the large number of lots examined,
they are summarized as follows:

Caribbean Sea 8 lots with 17 speeimens; off Panama in Atlantic 1 lot, 2 speei-
mens; off Hispaniola in Atlantic Ocean 2 lots, 2 specimens; Straits of Florida, off
Cuba 10 lots, 17 specimens; off Puerto Rico 1 lot, 6 specimens; off Northern
Florida in Atlantic Ocean 1 lot, 1 specimen; Western Atlantic Ocean 10 lots, 17
speceimens.

Catalog numbers and number of specimens in parentheses are as
follows:

BOC 3755(1) and 3756(1).

CNHM 064353(1), 64354(2), 64355(2), 64359(5), 64360(2), 61361(6), and
64362(2).

MCZ (Atlantis stations) 2956(1), 2960(1), 2081C(1), 2981D(2), 2985(1), 3387(1),
3404(2), 3405(3), 3425(4), and 3434(1).

UMML 2751(1).

USFWS (Prunswick, Georgia) Combat station 450(1).

USNM 157836(4).

Distincrive cuaractirs: This species is close to asteroides, both
having three supra-anal photophores; however, laternatus has 10 to 13
anal photophores instead ol 8 to 10, as asteroides has, and the post-
temporal spine is longer in laternatus, its length cqual to the width
of the last 4 to 7 anal photophores. The last few anal photophores of
laternatus are smaller than are those of asteroides.

Descriprion: Counts made are given in table 1, p. 591, and table
6, p. 636.

Coror: The color pattern is shown in figure 14, p. 628.

RanGe: This species has been taken in the western Atlantic Ocean
in the West Indies, Caribbean Sea, off Barbados, Cuba, and the north
coast of Hispaniola at depths of fromn 240 to 1,200 fathoms. I have
not seen it from the Gulf of Mexico. Specimens observed were be-
tween 18 and 40 mm. in standard length.

ReMArks: Records in the literature referring to spinosus from the
Atlantic actually refer to laternatus, as I am unable to find authentic
specimens of spinosus from the Atlantic.
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Polyipnus triphanos Schultz
FIaUurE 15

Polyipnus triphanos Schultz, Proe. U.S. Nat. Mus., vol. 86, p. 140, fig. 45, 1938
(Phillippines, holotype USNM 103027, and 2 paratypes 103028).

Stupy mMaTERIAL: USNM 135519, Philippines, off Pescador Island,
295 fathoms, Albatross station 5190, April 1, 1908, 1 specimen, 33
mm. The three type specimens were examined.

DisTiNCTIVE CHARACTERS: Little, except number of vertebrae, can
be added to my 1938 description of this species as only one additional
specimen is available. It is distinguished by having 11 or 12 dorsal
rays and 9 to 12 gill rakers on lower part of first arch, fewer than
occur in other species with 3 supra-anal photophores.

DEescrirrion: Counts made are given in table 1, p. 591, and table 6,
p. 636.

Coror: The color pattern is shown in figure 15, p. 629.

Range: Philippine Islands to a depth of 295 fathowms

Polyipnus asteroides Schultz
Ficure 16

Polyipnus asteriodes Schultz, Proc. U.S. Nat. Mus., vol. 86, p. 138, fig. 44, 1938
(West Indies and Gulf of Mexico).

Polyipnus laternatus Nichols and Breder, Proc. Biol. Soc. Washington, vol. 37,
p. 21, 1924 (Gulf of Mexico).—Jespersen in Joubin, Faune ichthyologique
de I’Atlantique nord, Paris, No. 15, fig.,, 1934 (on Norman, Atlantic).—
Fowler, Bull. Amer. Mus. Nat. Hist., vol. 70, No. 2, p. 1206, 1936 (Atlan-
tic).—Marshall, Aspects of deep-sea biology, New York, pp. 111, 277, middle
fig. V, 15, 1954 (Atlantic).

Stupy MATERIAL: Because of the large number of lots examined,
they are summarized as follows:

Gulf of Mexico, 21 lots totaling 83 specimens; Caribbean Sea, 4 lots, 5 specimens;
off Northern Florida in Atlantic Ocean, 2 lots, 3 specimens; Straits of Florida
off Cuba, 3 lots, 18 specimens; off Puerto Rico, 4 lots, 25 specimens; Virgin Islands
east of St. Croix, 1 lot, 2 specimens; off mouth of Orinoco River, 1 lot, 1 specimen;
off British Guiana, 1 lot, 2 specimens; and Western Atlantic, 3 lots, 18 specimens.

Catalogue numbers and number of specimens in parentheses are
ns follows:

CNIIM 45737(5), 46276(7), 46277(2), 64350(18), 64351(1), 64357(1), 64358(1),
and 64368(3).

MCZ (Atlantis stations) 2981(1), 2982(2), and 3424(16).

UMDML 1399(1), 1906(1), 2325(1), and 2331(2).

USFWS (Brunswick, Ga.) 3 lots, 4 specimens.

USNM 86131(1), 102978(4), 157901(15), 158080(2), 186016(5), 186017(3),
186018(1), 186019(4), 186020(4), 186022(5), 186023 (1), 186024(1), 186025(2).

DistincTive cuaracters: This species is best distinguished by
having 3 supra-anal photophores in combination with 14 to 17 dorsal

m—
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rays, 8 to 10 anal photophores, and a very short posttemporal spine,
its length equal to width of only 1 or 2 anal photophores.

Descrirrion: Counts made are given in table 1, p. 591, and table
6, p. 636.

Coror: The color pattern is shown in figure 16, p. 629.

Range: This species is known from the Western Atlantic Ocean,
off the eastern coast of Florida, Gulf of Mexico, Caribbean Sea, off
Nicaragua, off Costa Rica, off Puerto Rico, off British Guiana and
Trinidad at depths of 200 to 600 fathoms. Specimens observed are
from 19 to 71 mm. in standard length.

REmMarks: Matsubara (Suisan Kenkiu-Shi, Japan, vol. 36, No.
1, p. 2, 1941; Japanese Journ. Ichthy., vol. 1, No. 3, p. 192, fig. 3, 1950)
reported P. asteroides from Japan, but when I examined his specimens,
collected at a later date, I found them to differ from P. asteroides of
the Western Atlantic; therefore, the Japanese specimens represent a
distinet species, described immediately below.

Polyipnus matsubarai, new speeies
Figure 17
Polyipnus asteroides, Matsubara, Suisan Kenkiu-Shi, Japan, vol. 36, No. 1, p. 2,
1941 (near Kambara, Numazu Sizuoka Prefecture, Japan); Japanese Journ.
Ichthy., vol. 1, No. 3, p. 192, figs. 3, 4B, 5B, 6, 1950 (Kambara, near Numazu).
Polyipnus stereope, Kuroda, Botany and Zoology, vol. 3, No. 4, p. 831, 1935 (Suruga
Bay, Japan).—Oshima, Hattore Ho6kokai Kenkiu Shoroku, No. 5, p. 283,
1938 (Sagami Bay).

Hovorype: USNM 179793 collected by K. Suzuki at Kumanonada,
Japan, standard length 64 mm.

Pararyprs: Collected with holotype and bearing same data, 3
specimens, standard lengths 45 to 59 mm., deposited at Kyoto Uni-
versity, Maizuru, Japan. USNM 179794 collected with the holotype,
standard length 51.5 mm.

Descriprion: Measurements made on the holotype and four
paratypes are given in table 7, p. 638; the counts made are given in
table 1, p. 591, and table 6, p. 636.

Coror: The color pattern is shown in figure 17, p. 630.

Raxce: This species lias been found only in Japanese waters.

Remarks: This speeies is most closely related to 2. asteroides in
having about the same number of anal photophores, anal rays, and
gill rakers, but differs in having only 12 or 13 total dorsal rays instead
of the 14 to 17 that oceur in P. asteroides. In addition the color pat-
tern of I”. matsubarai differs from that of P. asteroides in the wedge
shaped dark bar a little behind the head being narrow and reaching
ventrally to the midlengthwise axis of body, whereas in I’. asteroides
this wedge shaped bar is broad and reaches only halfway to the mid-
lengthwise axis of body. Behind this dark bar a light or white inter-



642 PROCEEDINGS OF THE NATIONAL MUSEUM voL. 113

space reaches to the middorsal line on P. matsubarai but is absent on
P. asteroides.

From the other related species matsubarai may be distinguished by
use of the key to the species of Polyipnus on p. 621.

Dr. Tamotsu Iwai writes that all of the specimens used in Mat-
subara’s 1941 and 1950 reports were destroyed by fire.

Since the accounts of Kuroda and of Oshima are in Japanese, Dr.
Matsubara has kindly translated them for me, as follows:

Kuroda, N., 1935: On rare fishes contained in Suruga-Wan Marine Biological
Laboratory. Botony and Zoology 3(4): 830-831.

Polyipnus stereope Jordan and Starks
Honen-eso (Japanese name) Sternoptychidae.

This is the famous luminous fish and the body is roundish in outline. It also
is called Honen-uo. Several specimens.

Oshima, M., 1938: Preliminary report on the results of investigation of deep-
sea fishes obtained from Suruga Bay. Hattori Hokokai Kenkiu Shoroku, (5):
281-285.

Family Sternoptychidae
Polyipnus sterope Jordan and Starks, Honen-eso

Locality. Off Yaizu, Shizuoka, Pref., depth 100-200 m. The present species
has been ascertained as the new species by Jordan and Starks based upon three
specimens obtained from deep water of Sagami Bay. This species is very rare
and generally is considered difficult to obtain. Only single specimens have been
obtained together with luminous shrimps, but this is the new record from Suruga
Bay.

Oshima misspelled P. stereope Jordan and Starks.

This new species is named matsubarai in honor of my esteemed col-
league, Dr. Kiyomatsu Matsubara, who loaned the specimens for
study.

Polyipnus fraseri Fowler
Fraure 18

Polyipnus fraseri Fowler, Proc. Acad. Nat. Sci. Philadelphia, vol. 85, p. 257, fig.
19, 1934 (holotype USNM 92324, lat. 12°56'24’" N., long. 124°25'24"" E.,
Albatross station 5476, and not as published by Fowler).—Schultz, Proc. U.S.
Nat. Mus., vol. 86, pp. 142, 145, 1938 (Philippines).

Stupy MATERIAL: Only known from the holotype.

DistineTive cHaracTERS: This species, along with japonicus,
has only four anal photophores, fewer than occur in any other species
in the genus. The posttemnporal spine is long and strong, with two
shorter but strong spines arising basally, and the posterior bony
edges of both supracleithrum and preopercle are serrated.

Descriprion: Counts made are given in table 1, p. 591, and table
6, p. 636.

Covror: The color pattern is shown in figure 18, p. 630.

Range: This species is known from the Philippine Islands.
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Polyipnus japonicus, new species
Ficure 19

Hovrorype: SIO H53-367, Kii Strait, Japan, Oct. 23-24, 1953,
midwater trawl by S. F. Baird, standard length 12.5 mm.

Descriprion: Measurements made on the holotype, the only
known specimen, are given in table 7, p. 638; the counts made are given
in table 6, p. 636.

Coror: The color pattern is shown in figure 19, p. 631.

Rance: This species is known only from Japan.

Remarks: This species along with P. frasert is characterized by
having only four anal photophores, fewer than any other species of
Polyrpnus.  P. japonicus is most closely related to P. fraserit but
differs from that species as follows:

The posttemporal spine in P. japonicus is simple, very small, and
without spines arising from its side or the base whereas the post-
temporal spine in fraseri is long, strong, and has two strong basal
spines; the posterior edge of both the supracleithrum and bony pre-
opecle are serrated in fraseri whereas they are smooth in japonicus;
the lower bony edge in both species is serrated. Although there are
a few minor differences in body proportions between the two specics,
these might result from the great differences in size. The length of
the posttemporal spine, however, is usually proportionately longer in
small specimens of Polyipnus than in the larger specimens of the
same species; hence, I conclude that the spine of japonicus, only 16
thousandths of the standard length, is significantly shorter than
that of fraseri, which is 160 thousandths.

The first two pair of abdominal photophores in fraser: are out of
line with the others, whereas in japonicus all abdominal photophores
are in line, as is usual in Polyipnus. I presume the unusual arrange-
ment of abdominal photophores in fraseri may be an abnormality.

Radiographs of this species did not show vertebrae clearly to enable
me to make a count; therefore, this species is not included in table 1.

The species is named japonicus in reference to the region where the
holotype was collected.

Polyipnus unispinus Schultz
Figure 20
Polyipnus unispinus Schultz, Proc. U.S. Nat. Mus., vol. 86, p. 137, fig. 43, 1938
(Philippines).

Stupy mareriaL: Holotype, USNM 103153, Albatross station
5451, lat. 13°22’22" N., long. 124°0074S”” E., depth 380 fathoms,
June 5, 1909, 20.5 mm. standard length. Paratypes, USNM 103029,
same data as holotype, 5 specimens, 16 to 19 mm. Nontypes,



644 PROCEEDINGS OF THE NATIONAL MUSEUM voL. 112

USNM 135517, Albatross station 5287, lat. 13°3740”” N., long.
120°39’ E., depth 379 fathoms, July 20, 1908, 5 specimens, 26 to
31 mm.

DistincTivE cHARACTERS: This species, without the group of supra-
anal photophores but with 11 to 15 anal ones, has an unusually small
number of gill rakers (a total of only 10 to 12 on the first areh); the
posttemporal spine is long, slender, and simple and its length is always
greater than the diameter of the pupil. The greatest depth is twice
the standard length.,

Descrirrion: Counts made are given in table 1, p. 591, and table
6, p. 636.

Covror: The color pattern is shown in figure 20, p. 631.

Ra~ge: This species is known from the Philippines at a depth of
about 380 fathoms.

Polyipnus nuttingi Gilbert

Fi1cUure 21

Polyipnus nuttingi Gilbert in Jordan and Starks, Bull. U.S. Fish Comm. 1902,
vol. 22, p. 581, 1904 (Hawaiian Islands).—Gilbert, Bull. U.S. Fish. Comm,
1903, vol. 23, pt. 2, p. 609, pl. 73, 1905 (Holotype USNM 51599, Hawaiian
Islands).—Jordan and Seale, Bull. U.S. Bur. Fish. 1905, vol. 25, p. 180, 1906
(Hawaii).—Jordan, Proc. U.8S. Nat. Mus., vol. 59, p. 646, 1921) Hilo,
Hawaii).—Jordan and Jordan, Mem. Carnegie Mus., vol. 10, No. 1, p. 9,
1922 (Hawaiian Islands).—Fowler, Mem. Bernice Pauahkl Bishop Mus.,
vol. 10, p. 35, 1928 (Hawaiian Islands); Acad. Nat. Sci. Philadelphia, monogr.
No. 2, p. 265, 1938 (Hawaiian Islands).—Schultz, Proc. U.S. Nat. Mus.,
vol. 86, p. 145, 1938 (USNM 51693 not 51593 as published, see remarks
below).—Fowler, Mem. Bernice Pauahl Bishop Mus., vol. 12, No. 2, p. 42,
1949 (ITawaiian Islands).—Béhlke, Stanford Ichthy. Bull., vol. 5, p. 17, 1953
(list of paratypes).—Haig, Pacific Sci., vol. 9, p. 319, 1955 (Hawaiian Islands).

Polyipnus spinosus (non Ginther), Gilbert and Cramer, Proc. U.S. Nat. Mus.,
vol. 19, p. 416, 1897 (USNM 47720, Hawaii).

Stupy materiAL: USNM 51599, Hawaiian Islands, Pailolo Channel
between Molokai and Maui, 297 to 306 fathoms, Albatross station
4088. USNNM 47720, Hawaiian Islands, lat. 21°09” N., long. 157°53’
W., depth 298 fathoms, standard length 41 mm. USNM 177912,
Hawatian Islands, Albatross station 1902, 2 specimens, 58 and 60 mm.
SNHNM 8518 (paratypes), Hawaiian Islands, Albatross stations 3867,
4077, 4090, and 4121, 6 speeimens, 37 to 71 mm.

Distincrive cHArACTERS: This speeies laeks the group of supra-
anal photophores and has a very short but strong posttemporal spine,
its length shorter than the diameter of the pupil; the gill rakers on
the first areh total 21 to 24, usually 22 or 23; anal photopores total
10 to 12, usually 11.

Descrirrion: Counts made are given in table 1, p. 591, and table 6,
p. 636.
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Coror: The color pattern is shown in figure 21, p. 632.

Range: This species is known from the Hawaiian Islands; records
in the literature from other areas are probably for other species.

REMARKS: In 1938 I published USNM 51593 with Albatross station
No. 4102, an error as far as . nultingi 18 concerned because futher
investigation of USNM 51593 shows that this number belongs to a
specimen of Antigonia eos and that the correct USNM number is ac-
tually 51693; this lot is labeled as cotypes of P. nuttingi in Gilbert's
handwriting in the jar. No Albatross station number, however, was
found in the jar, and now it appears that when the cotypes were re-
turned from Stanford University, those [rom Albatross stations 3867,
3920, 4089, 4090, 4091, 4097, 4121, and 4134 were all placed in one
package. To cach speeimen is attached a small paper tag with a
number, perhaps corresponding to Gilbert’s notes, which 1T have not
seen. Later, 2 specimens from this lot were received from the Uni-
versity of Towa, and 6 were sent on exchange to the Chicago Natural
History Museum, a total of 29 specimens now being left.

Polyipnus indicus, new species

Ficure 22

Polyipnus nuttingi (non Gilbert), Norman, John Murray Expedition, 1933-34,
Scientific reports, vol. 7, No. 1, p. 20, 1939 (Zanzibar Areca).

Hovoryre: BMNH 1939.5.24.403, station 115, John Murray Ex-
pedition Zanzibar Arca, depth 640 to 658 meters, standard length
47 mm.

Pararyrpes: BMNH 1939.5.24.404, same data as holotype, 1
specimen, 38.2. USNNM 179897, sane data as holotype, 1 specimen,
46.2 mn.

Drescriprion: Measurements made on the holotype aud two para-
types are given in table 7, p. 638; counts made are given in table 1,
p. 591, and table 6, p. 636.

Covronr: The color pattern is shown in figure 22, p. 632.

Raxage: This species is known only from the area off Zanzibar.

Resarks: This species is most closely related to I’. nuttingi of the
Hawaiian Islands region. It differs in having only 20 gill rakers,
wherens nuttingi has from 21 to 24, usually 22 or 23. Furthermore,
the distance between the anal and subeaudal groups of photophores
is notably greater than the width of the subcaudal photophores in
nultingt but shorter in indicus, as is indicated in the following tabula-
tion:

Width of subcaudal group of pholophores divided into the distance between anal and subcaudal grou ps

0.6 0.7 0.8 0.9 1.0 1.1 1.2 13 1.4 1
nuttingt — —_ — — 1 1 — 4 —
indicus 2 — 1 = = — —= i _

3

| o
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Other differences may have significance too. The caudal peduncle
is longer and more slender in nutting; its length is 160 to 213 thou-
sandths of standard length, whereas in indicus, it ranges from 138 to
160. The posttemporal spine of nuttingi is shorter, 49 to 74 thou-
sandths, whereas in indicus it is 75 to 94 thousandths. The distance
from occiput to dorsal fin origin in nuttings is 262 to 300 thousandths
of standard length, whereas in indicus it is 335 to 349.

Polyipnus tridentifer McCulloch

Ficures 1, 23

Polyipnus tridentifer MeCulloeh, Zoological (-biological) results of the fishing
experiments carried out by the F.L.S. Endeavour, 1909-1910, vol. 2., pt. 3.
pp. 78, 87-89, fig. 4, pt. 5, pl. 16, 1914 (Great Australian Bight, long. 129°28’
E., 350-450 fathoms).—Waite, The fishes of South Australia, Adelaide, p.
64, fig., 1923 (Great Australian Bight).—Barnard, Ann. South African Mus.,
vol. 21, pt. 1, p. 155, pl. 8, fig. 2,1925 (Cape Morgan and Natal Coast, South
Africa).—Whitley, A list of the fishes of Western Australia, Fisheries Dep.,
Western Australia, Fisheries Bull. No. 2, p. 11, 1948 (Australia).—Munro,
Handbook of Australian fishes, No. 7, p. 31, fig. 220, 1957 (on McCulloch).

Polyipnus spinosus, Brauer (in part), Wissenschaftliche Ergebnisse der Deut-
schen Tiefsee-Expedition auf dem Dampfer Valdivia, 1898-1899 . . .,
vol. 1, pt. 1, p. 121, figs. 61-66, 1906 (between Borneo and Philippines,
Andaman Sea, Sumatra); pt. 2, p. 30, pl. 24, figs. 9-15, 1908 (anatomy).—
Fowler, Bull. Amer. Mus. Hist., vol. 70, pt. 1, p. 240, fig. 112, 1934 (on
Brauer and on Weber and Beaufort).—Schultz (in part), Proe. U.S. Nat.
Mus., vol. 86, pp. 143-144, 1938 (Philippines, Moluceas, Celebes Sea, China
Sea, Japan).—Matsubara, Suisan Kenkiu-Shi, Japan, vol. 36, No. 1, p. 2,
1941 (Japan); Japanese Journ. Ichthy. vol. 1, No. 3, p. 188, fig. 2, 1950
(Japan).—OQOkada and Suzuki, Pacific Sci., vol. 10, pp. 296-302, figs. 1-7,
1956 (Japan).

Stupy MATERIAL: The following specimens (all USNM catalog

numbers with the number of specimens given in parentheses) were
examined:

Andaman Sea: 44429(1).

Celebes Sea: 103041(1), 103055(1), 103056(2), 103057(1).

China Sea: 135523(4) and 135526(17).

Japan: 102980(2), 102982(2), and 149520(1).

Moluecas: 135537(17).

Philippine Islands: 103033(1), 103034(1), 103035(1), 103036(2), 103039(1),
103040(1), 103042(1), 103043(11), 103044(1), 103045(1), 103046(3), 103047(1),
103048(1), 103049(1), 103050(1), 103051(3), 103054(1), 135514(4), 135515(17),
135518(1), 135521(3), 135524(5), 135525(1), 135527(4), 135528(11), 135529(81),
135530(75), 135531(17), 135532(6), 135533(1), 135534(8), 135535(38),135536(18).

Through the courtesy of Dr. Gilbert Whitley and J. W. Evans,
The Australian Museum, Sydney, I have examined 10 of the cotypes
of Polyipnus tridentifer McCulloch, Australian Museum No. E.3543,
one of which is 72 mm. standard length and is selected as the lectotype.
Although these cotypes differ slightly from specimens taken in the
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Philippines and Japan, the differences observed do not appear great
enough to consider them as more than somewhat distinet populations.
This problem needs more material before a detailed study can be
undertaken.

DistincTivE cHARACTERS: This species lacks the group of supra-
anal photophores; the posttemporal spine is long and slender and
has 1 or 2 curved smaller basal spines; the dorsally located spine is
always longer than diameter of the pupil; the anal photophores
total 13 to 17, rarely 13; and the eaudal vertebrae usually total 24.

DescriprioN: Detailed measurements were made on 10 of the
cotypes of P. tridentifer, kindly sent for my examination by the
Australian Museum. The minimum and maximum range of these
data are expressed in thousandths of the standard length. Standard
lengths range from 40.3 to 73 mm.; greatest depth 592 to 6S2; least
depth caudal peduncle S9 to 104; length of caudal peduncle between
vertical lines through rear of anal base and base of midcaudal fin
rays 159 to 191; length of postorbital spine 80 to 174 (this spine
proportionately longer in small specimens than in larger ones);
length of preopercular spine 46 to 84; length of head 318 to 362;
diameter of eye 161 to 183; length from snout tip to rear of maxillary
236 to 268; width of bony interorbital 70 to 83; snout tip to dorsal
origin 550 to 600; oeciput to dorsal origin 277 to 320; length of dorsal
fin base 164 to 239; length of anal fin base 233 to 283; distance
between anal and caudal groups of photophores 4 to 10; width of
group of eaudal photophores.

Counts made are given in table 1, p. 591, and table 6, p. 636.

Raxge: This species has been recorded from the Great Australian
Bight, Moluceas, Andaman Sea, Celebes Sea, Philippines, China
Sea, Japan and off Cape Morgan and Natal, and South Africa at
depths of from 37 to 450 fathoms; however, it has been taken most
frequently at depths of from about 100 to 300 fathoms.

Polyipnus spinosus spinosus Giinther

FircUres 24, 26b

Polyipnus spinosus Ginther, Report of the scientific results of the voyage of
H.M.S. Challenger during 1873-76, vol. 22, p. 170, pl. 51B, 1887 (type
locality, between Philippine Islands and Borneo, station 200, depth 250
fathoms).—Alcock, Ann. Mag. Nat. Hist. ser. 6, vol. 4, p. 398, 1889 (Bay
of Bengal, on Giinther).—Wood-Mason and Alcock, Ann. Mag. Nat. Hist.
ser. 6, vol. §, p. 126, 1861 (Bay of Bengal).—Alcock, Journ. Asiatic Soc. Bengal
vol. 65, pt. 2, p. 331, 1896 (off Andaman Islands); A descriptive catalogue
of the Indian deep-sea fishes in the Indian Museum . . ., Caleutts, p.
13S, 1§89 (on Giinther).—Weber, Die Fische der Siboga-Expedition, Lieden,
vol. 57, p. 21, 1913 (East Indies).—Weber and Beaufort, The fishes of
the Indo-Australian archipelago, vol. 2, p. 130, fig. 47, 1913 (East Indies).
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—Roxas, Philippine Jour. Sci., vol. 55, No. 3, p. 286, 1934 (on Giinther).
—Schultz (in part), Proc. U.S. Nat. Mus., vol. 86, pp. 142-144, 1938
(Philippines and Celebes Sea).—Smith, The sea fishes of southern Africa,
p- 106, fig. 159, 1949 (Natal to the Cape).—Harvey, Bioluminescence, New
York, pp. 512, 540, 542, 1952 (light organs).—Koumans, Temminckia,
Lieden, vol. 9, p. 185, 1953 (lat. 8°39’ S., 130°35’ E.).

Stupy MaTERIAL: The following speeimens (all in USNM) were
examined:

Flores Sea: 103059(1).

Moluceas: 103058(2) and 135522(2).

Philippine Islands: 103037(1), 103038(1), 103052(2), 103053(1), 135516(1),
135520(3), 177892(1), 177893(2), 177894(1).

Dgrscriprion: Counts made are given in table 1, p. 591, and table
6, p. 636.

Coror: The color pattern is shown in figure 24, p. 633.

Rance: This species is known from the Philippines, Celebes Sea,
Flores Sea, Moluceas, East Indies, Andaman Islands, Bay of Bengal,
and off Natal to Cape of Good Hope at a depth of from 100 to 303
fathoms.

Remvarks: There has been much eonfusion concerning the actual
speciation and nomenclature of the Polyipnus spinosus complex
(Schultz, 1938; pp. 141-145; and Okada and Suzuki, Pacific Sei.,
vol. 10, pp. 296-302, 1956). The latter authors have presented a
clear ease that two distinet species of Polyipnus occur in Japanese
waters. These two species may be distinguished by one having
a more robust body behind dorsal fin and a deeper caudal pedunele,
more gill rakers, and more pectoral fin rays. This species is called
by them P. stereope, whereas the other is referred to as P. spinosus.

In the U.S. National Museum I have studied this complex of
species again and now have a much larger series and more experience
to eall on than in 1938. I find that Okada and Suzuki are correet
in that two speeies do occur in Japanese waters, but they have in-
correctly applied the nomenclature. A study of Giinther’s drawing
ot the holotype of P. spinosus indicates a species with a robust caudal
peduncle and only 13 anal photophores. These two characters are
present in all specimens from the Philippines having a short post-
temporal spine like that illustrated for the type of I’. spinosus by
the late J. R. Norman and sent to me in a letter dated April 15,
1937, and herein reproduced as figure 266, p. 634.

In studying the types of P. sterecope Jordan and Starks, however,
I find they too have a robust body, robust caudal peduncle, and only
13 anal photophores, along with a relatively short posttemporal spine.
Thus, P. stereope and P. spinosus form a species complex and, by
means of data presented by Okada and Suzuki along with additional
data from specimens in the U.S. National Museum, I am able to
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distinguish two subspecies: P. spinosus spinosus of the Philippines
and Celebes Sea and P. spinosus stereope of Japan; sece also table 6,
p. 636, which gives counts for these two subspecies.

This leaves the other species in the complex, the one with a slen-
der caudal peduncle and longer, more slender posttemporal spine,
which was thought to be P. spinosus by Okada and Suzuki, but which
is not that speeies.

MecCulloch (Zoological (-biological) results of the fishing experi-
ments carried out by the F.I.S. Endeavour, 1909-1910, vol. 2, pt. 3,
pp- 78, 87-89, fig. 4, pt. 5, pl. 16, 1914) described P. tridentifer from off
southern Australia. That species has a more slender caudal peduncle,
13 to 17 anal photophores, 15 to 18 anal rays, and 12 to 15 pectoral
rays. These characters are close to those of our large series of spee-
imens from the Philippines and Celebes Sea and must be considered
as the P. tridentifer complex. In table 6, the specimens from Japan
and the Philippines appear not to differ from the Australian -
dentifer sufficiently to indicate subspecific populations.

The characters recorded by Okada and Suzuki (Pacific Sci., vol.
10, pp. 298-301, 1956) for their nominal species P. spinosus, such as
20 to 25 gill rakers, 12 to 14 pectoral rays, a more slender ecaudal
peduncle, a long slender posttemporal spine, definitely are characters
that identify their P. spinosus as actually P. tridentifer.

Polyipnus spinosus stereope Jordan and Starks
Fraure 25

Polyipnus stereope Jordan and Starks, Bull. U.S. Fish Comm. 1902, vol. 22, p.
581, 1904 (Sagami Bay, Japan, holotype USNM 51451, and paratype
177895) . —Jordan, Tanaka and, Snyder, Journ. College Sci. Imp. Univ. Tokyo,
vol. 23, art. I, p. 52, fig. 30, 1913 (Sagami Sea).—Haneda, Pacific Sci., vol.
6, No. 1, pp. 13-16, 1952 (Japan).—Okada and Suzuki, Pacifie Sci., vol. 10,
pp. 296-302, figs. 1-7, 1956 (Japan).

Polyipnus spinosus, Schultz (in part), Proc, U.S. Nat. Mus., vol. 86, pp. 143-144,
1938 (Japan).—Kamohara, Reports Koehi Univ. Nat. Sei., No. 3, p. 17,
1952 (Tosa Providence, Japan).

Srupy MATERIAL: USNM 51451 (holotype), off Manazuru Zaki,
Honshu Island, Japan, Albatross station 3698, depth 153 fathoms.
USNDM 102981, Albatross station 4913, lat. 31°39’10”” N., long.
129°22’30”" E., off Japan, 2 specimens, 37 and 43 mm. SNIIM 8392,
1 specimen, 42 mm.

Distincrive cuaracrers: This subspecies is distinguished from
spinosus spinosus in the discussion of the latter beginning on p. 648.

Coror: The cclor pattern is shown in figure 25, p. 634.

Descriperion: Counts made are given in table 1, p. 591, and table
6, p. 636.

Raxcge: This species is known from Japan between depths of
from 153 to 391 fathoms.
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